Technical Information for paging, trunking and private wireless networks. 


SEPTEMBER 1998 


i 


How to increase capacity ’) 


ow 


= — 


or, SIV 


na 


“Ss ye 


A PRIMEDIA Intertec Publication 


Copyright ©, Optoelectronics, Inc. 1998 


Still Questioni 


g The Accuracy 


Of Your Test Equipment ? 


*1O0Hz - 3GHz Handheld Frequency Counter 

*Patented Digital Auto Filter and Auto Capture 

°16 segment signal strength bargraph 

eMultifunction counter with Period. Ratio, and Time Interval 
*.Ippm TCXO 

*<600uUV @ 400MHz sensitivity 

*Built-in RS232 for datalogging 

*Built-in SOOMHz high pass filter 


When it comes to the accuracy of your frequency counters, you cunnot afford 
to look into a crystal ball for answers. The 3000A_ Plus w/TCXO and 8040 
W/OCXO provide the accuracy you require, al prices up to four times less than 
other frequency counters with similar specifications, Optoelectronics. fre- 
quency counters, reliable solutions for your RF testing needs 


*10Hz - 3GHz Bench Frequency Counter 

*Patented Digital Auto Filter and Auto Capture 

°16 segment signal strength bargraph 

*Multifunction counter with Period. Ratio, and Time Interval 
*.02ppm OCXO ovenized timebase, <600uV sensitivity 
*AC/DC Coupling, external clock input 

*Built-in RS232 for datalogging 

*Built-in NiCads for portable operation 


KVG.02ppm 
i Ovenized timebase 
m —\ used in NATO 
Communication 
Receivers for mil- 
itary operations. 
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MADE IN U.S.A 


What Allows Our Mobile Radio 
To Rise Above the Competition? 


Standard Features 
¢ Front Firing Speaker 
® 25/12.5 kHz Narrowband Operation 
© 6.25 kHz Frequency Stepping 
® LCD Alpha-Numeric Display 
© Five Programmable Function Keys 
© Two-Levels of Priority Scanning 
Fight Character Alpha Tags 


© LTR® Compatible 


9800 Intruder Mobile 


The Features. 


LTR-Net™ Features 


¢ Unique Radio ID 


Electronic Serial Number 
Identification 


# Direct Radio-to-Radio Calls* 
Direct Inward-Dialed Phone Calls* 


e Backward Compatible with Existing 
LTR Systems 


® Cross-Band Calling Between 
Subscribers on UHF, 800 and 
900 MHz channels 


© Over-the-Air Management 


e Roaming with Auto-Registration 


Voice Privacy Features 


© Plug-In Scrambling 
® High and Medium Security Options 
e Hop Rates Up to 1000 Times a Second 


¢ Automatic Reception of Secure and 
Non-Secure Signals 


© Over-the-Air Programming With 
Radio Disable 


© Compatible With Transcrypt CVP® 
Scrambling (SC20-410/430/460) 


® Front Panel Clear/Code Activation 


© Visual Clear/Code Mode Indication on 
LCD Display 


* DTMF microphone required, 


zt EFJohnson 


___AProduct of TRANSCRYPI; Fc of IRANSCRYPT. 


4800 NW Ist Street « ~ 4800 NW Ist Street « Lincoln, NE 68521 LSA. NE 68521 U.S.A. 
S00-765-5365 ¢ 402-474-4800 © Fax 402-474-4858 


www.transcrypt.com 
Transerspt. EFJohnsen. LTR and CVP are istered trademarks of Transery pt Intemational, Ine LER Net! 


a teadernark of Trenserypt Imtertanoni, tne, O10 Trunserype Internanenal, ne 
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Optimizing performance and maximizing capacity in CDMA systems 
Andrew Singer 

Several techniques can improve the performance and capacity of CDMA 
systems, RF engineers now realize that CDMA offers an opportunity to 
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Broadband 
Collinear 
Antenna 


° 154 MHz Bandwidth Visit us at 
* 8 dBd gain 3629 
¢ 10° Vertical Beamwidth 

¢ 1000 Watt Power Handling 


225 mph Rated Wind Velocity 


With three patents pending, this omnidirectional collinear 
array antenna adds a new dimension lo conventional base 
slalion antenna coverage. Its true corporate-feed design 
improves pattern control, allowing higher gain fron a 
shorter antenna. Al only 9.5 feel, it’s built to survive ice 
and the fiercest storms. With optional 3° ov 5° dotentil, 
plus one model covering SMR, Paging, GSM and Cellular 
applications, this antenna is the first to offer “one-size-fils- 
all” performance for virtually any application. 


TX RX Systenns Tine 


8625 Industrial Pkwy 

Model No. Angola, NY 11006 
101-90-08-0-01 Ph: 716-5 19-1700 
: 5 een an: TIG-O1W9- 1772 

Operates with 1.35:1 VSWR over 4g, MAN Meo Vere 


the entive 806-960 MHz range, Web Site: www xex.com 


Ja 
- DAD Vober of Bird Techuataqus Group 


TECHNOLOGIES GROUP 
Circle (5) on Fast Fact Card 


Ty & Re Multicouplers * Tower Mounted Preamplifiers © Sigual Boosters * Duplevers © Cavity Filters © RE Systen Products 


Making a difference 


FCC Commissioner Gloria Tristani ad- 
dressed the annual conference for the Asso- 
ciated Public-Safety Communications Offi- 
cials on Aug. 10 in Albuquerque. NM. FCC 
commissioners. you see. traditionally take 
an area of focus within telecommunications. 
and Tristani has expressed an interest in 
public safety communications. Commis- 
sioner Michael Powell, for example, is 
known as the defense commissioner. None 
of the four new commissioners nor the vet- 
eran. Susan Ness. has (as far as we know) 
expressed a particular interest in private land 
mobile radio. or private wireless, as some 
have begun to call it. 

“I know that the public safety community 
has identified three critical issues in the area 
of spectrum: insufficient frequencies over- 
all: the need for interoperability among di- 
verse agencies and jurisdictions: and the 
need for future flexibility to avail yourselves 
of new developments in technology.” 
Tristani said. 

Referring to the commission's Aug. 6 re- 
lease of service rules for 24MHz of spec- 
trum in the 700MHz band for public safety 
communications, Tristani said: “Our service 
and licensing rules for this new 24MHz will 
give you tools to meet these needs. 

Let's stop for a moment and consider, The 
public safety lobby has stated a need for 
about 100MHz of spectrum to meet its 
needs. Portions of the 24MHz may soon be 
made available. but long delays may be ex- 
perienced by would-be licensees in large 
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cities where the spectrum is tied up by TV 
stations. 

The matter of interoperability can be a 
point of disagreement. For some, inter- 
operability means second-sourcing; that is, 
various manufacturers’ equipment will work 
on a given public safety radio network. That 
kind of interoperability allows competition 
to drive prices closer to cost, reducing ex- 
penses for public safety agencies. 

For others—some manufacturers, in this 
case—interoperability means: “If you buy 
my radio system for countywide [or what- 
ever jurisdiction] communications, then all 
of the city and county agencies can commu- 
nicate with one another using our brand of 
radios.” 

From the federal government's perspec- 
live, interoperability seems to mean the abil- 
ity of federal, state and local agencies to 
communicate with one another when their 
employees are responding to the same inci- 
dent or who could benefit from the same 
information. 

“We all know the stories.” Tristani said. 
“Like the officers who stopped a man who 
kidnapped. and later murdered. a little gir]— 
who stopped him from trespassing, and who 
thought his behavior odd. But, who had no 
cause to hold him because they had no im- 
mediate access to his criminal record, and 
they could not hear the announcement of 
the kidnapping. broadcast by another de- 
partment on a different channel. 

“Or, like the local rescue workers who 
recently responded to a terrible car crash 
near a military base. One of the vehicles was 
badly crushed and the ‘jaws of life’ were 
called in to cut the frame of the car and re- 
lease the driver. When the “jaws of life’ blew 
a hydraulic hose. a desperate call went out 
for a replacement. One was found 30 min- 
utes away, but by the time it arrived, the 
driver had died. Only then did rescue per- 
sonnel discover a spare hose. sitting the 
whole time ina military truck, not 100 yards 
away, but unused because the military units 
were on a different radio system and they 
couldn't hear the distress call.” 

Whether the new 24MHz of spectrum will 
help to reconcile these viewpoints of inter- 
operability remains to be seen. but at least it 
will provide an opportunity for new system 
configurations that can allow various govern- 
ment authorities to consider the alternatives. 
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U.S. Sen. John McCain (R-AZ) and FCC 
Chairman William E. Kennard have ex- 
changed letters in the latest round of con- 
gressional efforts to oversee and direct the 
commission's work, McCain is chairman of 
the Committee on Commerce, Science and 
Transportation, which has responsibilty for 
overseeing the commission's work and for 
developing telecommunications legislation. 

On June 24, McCain wrote to Kennard to 
express dissatisfaction with the com- 
mission’s lack of action for several years in 
resolving a matter connected with license 
application mills that has tied up 220MHz 
licenses. Had the matter been resolved 
guickly, those frequencies might have been 
released to private users. Now, however the 
matter is resolved the frequencies are set lo 
be auctioned, 

Sometimes the FCC votes in an open 
meeting: sometimes a matter is “circulated” 
from one commissioner's office to another 
for a voting process that extends over days 
or weeks. Chairman Kennard responded on 
July 9 to say that an order to resolve the 
matter began circulating on June 26; that he 
voted on it on June 29: and that the rest of 
the commissioners were expected to vote by 
July 16. 

On July 31, the FCC released its order, 
which was adopted on July 16 as scheduled. 
It reinstates some licenses that were can- 
celed, upholds the cancelation of others, and 
schedules a time for publishing the order in 
the Federal Register to make it effective. 

None of this probably will make any dif- 
ference to the license-holders. who are un- 
likely to recover much, if anything, of their 
investment. None of this probably will make 
any difference to private wireless operators, 
who are likely to be closed out of a process 
to reassign the licenses. And, oddly enough, 
none of this probably came about because 
of McCain's letter. The FCC probably was 
motivated to “clear the title” to the frequen- 
cies so they could be auctioned. Were it not 
for the pending auction, the matter may have 
continued unresolved indefinitely, Not that 
it would have made any difference. 


Um Lashep 


A secure 
avenue 

into Ponder for a minute ... 
wireless 


utopia ... 


Information superighways, on-ramps, speed bumps. Webs of 
destruction and deceit. Who has time for that? 


Remember what got you here. No gimmicks, no monkey 
Business; just solid RF design strategies coupled with selecting 
the best infrastructure on the market. 


At DAPA we offer a most 
PCS Site comprehensive product line 
San Diego of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology. unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind. 


Not to mention our ap- 
proved vendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system in the United States. 


Oh yeah, and don’t forget to tangle with us on the web, 
http:\\www.dapacom.com, where you can get the latest 
in product developments, antenna data, patterns, and 
spec sheets. 


Ponder no longer. 
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DAPA‘and ‘Beyond Your Witeless Drennys’ are registered trademarks of DAPA Communications, Ine. 
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__..POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HF. 


~ *HEAVY DUTY DESIGN 
*LOW PROFILE 
LIGHT WEIGHT PACKAGE 
*EMI FILTER 
eMEETS FCC CLASS B 


MODEL CONT. AMP ICS 


© *with separate volt and amp meters 


PROTECTION FEATURES: 


CURRENT LIMITING 
*OVERVOLTAGE PROTECTION 
eFUSE PROTECTION 

*OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 

INPUT VOLTAGE: 90-132 VAC 50/60 Hz OR 
180-264 VAC 50/60 Hz 
SWITCH SELECTABLE 

OUTPUT VOLTAGE: 13.8 VDC 


SIZE (inches) 
2.3x6x9 
2.3x6x9 
2.3x6x9 

27/8x7x9 3/8 

33/4x7x9 5/8 

27/8x7x9 3/8 

33/4x7x9 5/8 


WT.(Ibs.) 


* All SS power supplies are available in a RACK MOUNT VERSION (3.5 x 19 x 9 3/8) 
© To order Rack Mount Version change SS to SRM (example: SRM-10) 


9 Autry, Irvine, California 92618 
949-458-7277 Fax 949-458-0826 
www. astroncorp.com 
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September 

23-235—Personal Communications Showease, 
sponsored by Personal Communications Industry 
Assockition, Orange County Convention Center, 
Orlando, FL. Contact: 703-739-0300. 
23-25—PCS Latin America, sponsored by the 
Personal Communications Industry Association. 
Orlande. FL. Contact: Cathy Graham, 703-739- 
(300. ext, 3706, 


October 

12-14—Wireless [.T. “98. sponsored by the Cel- 
Iwar Telecommunications Industry Association, 
Bally’s Las Vegas. Las Vegas. Contact: 202-785- 
2842, 

14-16—TelecomLatina, co-sponsored by Mobile 
Radio Technology. Miami Beach Convention 
Center, Miami. Contact: 800-288-8606. 
19-21—RF Design Conference & Expo. spon- 
sored by RF Design magazine. San Jose Conven- 
tion Center. San Jose. CA. Contact: 800-288-8606, 
20-21— Wireless Interconnection, sponsored by 
Bellcore, Mesa Pavilion Hilton, Phoenix, AZ. 
Contact: 800-521-2673. 

28-31—Industrial Telecommunications and 
USMSS joint annual conference. Grand Hyatt 
Hotel. Washington, DC, Contact: 703-528-5115 


November 

4-5—ENTELEC and UTC Joint Seminar on 
Emerging Wireless Communications. Adams 
Mark Hotel. Houston, Contact: 202-872-0030: 
WW iClor|e 


11-15—Communications Marketing Confer- 
ence. sponsored by the Communications Markel- 
ing Association, San Diego Princess Resort, San 
Diego, Contact: Bernie Brownson, 303-371-8182. 
12-13—AMTEX, sponsored by the American 
Mobile Telecommunications Association, 
Fontainebleau Hilton, Miami. Contact: 202-331- 
TTS, 

12-13—Third International Congress on Com- 
mercial Trunked Radio. sponsored by the Inter- 
national Mobile Telecommunications Association, 
Fontainebleau Hilton, Mian, Contact: 202-33 1- 
7773. 

20—Radio Club of America Communications 
Symposium, 89th Anniversary Dinner 
und Awards Presentation, New York Athletic 
Club, New York, Contact: Gerri Hopkins, 
9YOS8-842-5070, 
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February 

$-10—Wireless. sponsored by the Cellular Tele- 
communications Industry Association, Ernest 
Morial Convention Center, New Orleans, Contact: 
SA7-940-2155. 


March 

8-9—Specialized Wireless Communications 
Management Conferece, sponsored by AMTA, 
San Diego Hilton Beach and Tennis Resort, San 
Diego, Congact: 202-331-7773 


28-31—ENTELEC, sponsored by the Energy 
Telecommunications and Electrical Association, 
George R. Brown Cenvention Center. Houston. 
Contact: 281-357-8700, 


April 

24-3—International Wireless Communica- 
Hons Expo, co-sponsored by Mobile Radio Tech- 
nafogy, Las Vegas Convention Center, Las Vegas. 
Contact: 800-288-8606. 


June 

{-3—Canadian Wireless. sponsored by the Ca- 
nadian Wireless Telecommunications Association, 
Vancouver, Canada. Contact: 613-233-4888, ext. 
192: 

27-July 1—UTC Telecom *99. sponsored by 
UTC, Nashville. TN. Contact: 202-857-1881. 
28-29—Leadership Conference & Annual 
Meeting, sponsored by AMTA, ANA Hotel. Wash- 
ington. DC. Contact: 202-337-7773, 


July 

14-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center. Mi- 
ami, Contact: Jackie Gonzales. 305-412-9000. 


August 

8-12—International Association of Public- 
Safety Communications Officials (APCO) Na- 
tional Conference, Minneapolis, MN. Contact: 
904-322-2500 
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TriTech Software Systems ............ 


One Source. 


Full-line. 


MS2650/60 Spectrum Analyzers 


© 9 kHz to 3 GHz, 8 GHz, 21 GHz, & 30 GHz 

* -130 dBm Noise Level in 30 Hz RBW 

© Noise Sidebands at <-100 dBc/Hz at 10 
kHz Offset 

* +1.3 dB Level Accuracy 

* 1 Hz Resolution Frequency Counter 

© Color LCD Display 

* 22 Ib. Portable Package 


To get the kind of RF performance you 
want, get RF measurement equipment that's 
set the standard for 30 years. Anritsu. 

No wonder so many manufacturers 
and maintenance organizations depend on 


@ 1985 Sams, Compan Swes Offices, United Staten a0 Conta 1 HU ANAS Furope 44) 
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MG3641A/3642A Synthesized 
Signal Generator 

# 125 kHz to 1040 MH2/2080 MHz 

* -143 to +17 dBm 

* 40ms Frequency Switching Time 

* AM, FM, and PM 

¢ AF Synthesizer and FSK Encoder Options 


© 10 ps Resolution 


Widths) 
* Go/No-Go Test 
© 11 Ib. Portable Package 


Anritsu RF measurement products. Anritsu 
instruments meet the industry's toughest 
demands for accuracy, repeatability, ease- 
of-use and dependability. 

Yet, they remain surprisingly affordable. 
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MF2400 Frequency Counters 
© 10 Hz to 20 GHz, 27 GHz and 40 GHz 


* CWiPulse Signals (100 ns to 0.1 5 Pulse 


MS4630A Vector Network 

Analyzer 

* 1 Hz to 300 MHz 

* 1 Path/ 2 Port Error Correction 

* 120 d8 Dynamic Range 

* 150 ys Sweep Speed 

* Multi-Marker Function, 10 Per Channel 

* Amplitude, Phase and Group Delay 
Measurements 


The value is easy to see. 

So if you are involved in R&D, produc- 
tion test or on-site maintenance, go directly 
to Anritsu RF products. For complete infor- 
mation, call 1-800-ANRITSU today. 


Anritsu 


One world. One name. Anritsu. 


A failure to 


During the last 
two years, Kansas 
City, MO, _ fire- 
fighters have been 
caught in burning 
buildings with radios 
that do not work. A 
police officer, shot in 
the leg by a suspect, 
tried to radio for help 
—hbut got only static. 

Many communications problems such 
as these started happening years after Kan- 
sas City awarded an $18.5 million con- 
tract to Lynchburg, VA-based Ericsson to 
build a 800MHz digital trunked radio sys- 
tem. In 1997, before the city would accept 
the system and make a final payment, it 
went to bat against Ericsson because offic- 
ers couldn't communicate in certain parts 
of the city. Come to find out, the signal 
strength was the main problem. 

The city pointed fingers for two years, 
but the source was to blame all along. KC 
said it would sue Ericsson. When Ericsson 


communicate 


maintained that it merely built the system 
to the city’s specifications, the city then 
said it would sue the original consulting 
firm, Sachs/Freeman Associates. The catch 
is that Kansas City officials wrote faulty 
specifications because they were unhappy 
with the consultant’s advice. Building the 
system for the signal level recommended 
by the consultant would have cost about 
$26 million. 

The mayor of Kansas City finally stood 
up and took the blame (or acknowledged 
that the blame should not leave city hall) 
in May 1998. What is worse, Motorola, 
Sachs/Freeman and Ericsson warned the 
city that the proposed signal strength was 
too weak to meet the cily’s expectations. 

The original specifications called for a 
33dB signal loss to account for KC’s trees, 
tall buildings and hills. That signal level 
would have provided coverage in 95% of the 
city 95% of the time. 

The city went with a 2].5dB loss factor. 

So the fingers point back to the city. A 
Kansas City Star editorial fumed, “A com- 


Sinclair Technologies Inc. 


$ sure as water 
flowing 
downstream, 


your customers depend 


on your wireless 
communications 


network to perform, day 


in and day out. And 


depend ability is at the 


heart of Sinclair's 
commitment to you. 


mittee of midlevel bureaucrats, faced with 
a shortage of money, decided to build an 
insufficient system with insufficient funds, 
and didn’t tell anyone about it.” 

What did these officials have in mind 
when they did this? Didn’t they realize that 
building a public safety radio communica- 
tions system without enough signal strength 
is like buying a computer without the printer? 
How did they expect police officers and 
firefighters to protect the public if they 
couldn't protect themselves? 

When the city specified this system, it 
reduced the expense by $8 million, but put 
750,000 lives in jeopardy. Kansas City now 
needs to spend additional millions (the cost 
changes from day to day) to retroactively 
fix the system. The final cost may exceed 
the original $26 million estimate. 

Radio communication is essential to pub- 
lic safety. When it comes to installing a sys- 
tem, governments cannot take shortcuts. 
Stunts such as this threaten the safety of ci- 
vilians and of the officers who protect them. 

—Nikki Chandler, Associate Editor 


“transmitter combiners, filters 
and duplexers designed to 
meet your applications: 
*VHF/UHF *800-900 MH2 
«Cellular «Paging Trunking 
GSM #PCS «PCN *NPCS Tetra 
eand more. 


The people at Sinclair are 
committed to satisfying real 


world requirements, 


employing leading-edge 
technology to produce 
solution-driven network base 


la 


wi 


station components. 


Rugged, dependable and reliable 
antennas, receiver multicouplers, 


85 Mary St., Aurora, Ont., Can. LAG 6X5 Tel: (800) 263-3275 Fax: (905) 727-0861 


Sinclair Technologies Ltd., 


William James House, Cowley Rd, Cambridge CB4-4WX, U.K. Tel: +44 (0) 1223 42 03 03 


55 Oriskany Dr., Tonawanda, NY 14150, U.S.A Tel: (800) 288-2763 Fax: (716) 874-4007 ‘ canal 
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Applications that require 
Sinclair's benchmark quality 
products, backed by 
dedicated technical support 
people. Each committed 
to providing you with 

your application solution. For 
the real world. 


Let Sinclair solve your network 
base station problems. Contact the 
Sinclair office nearest you or visit 
our world-wide web site today. 


http://www.sinctech.com 
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ALTERNATIVE IN 
OMMUNICATIONS 


AIRCELL” 
TECHNOLOGY 


Exclusively 
From Trilogy... 


Proven performance with over 1.5 billion 
feet of Trilogy products installed worldwide. 


Trilogy's AirCell cables are the only hermetic- 
ally sealed, low-loss air-dielectric cables 
available today. No pressurization Is 
required, for a maintenance free system 


Trilogy AirCell semi-rigid products, costs far 
less than corrugated copper cables. Lighter 
weight means easier handling, and lower 
shipping costs 


Ease of connectorization, with no soldering 
required: cable installation is simplified, 


Also Introducing: Trilogy AirCell radiating ” ; 
cables for RF-restricted areas, such as AIRCELL Family By 


buildings, subways and tunnels, etc T * 
rilo 


All AirCell products are available in both 
“ - SENDING THE RIGHT SIGNAL 
50Q and 7522. 


COMMUNICATIONS INC. 
Call or write for additional information 


TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
(800) 874-5649, (601) 932-4461 / FAX (601) 939-6637 
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Is the technician glass half-full, 
or half-empty? 

Thought I would respond to your question 
(Editorial,” July 1998) on whether your sal- 
ary surveys would help to hire or retain tech- 
nicians. Yes, depending on which side of the 
coin you are on, 

When “the other guys” are trying to acquire 
talent (without paying their dues), they could 
look at the salary survey and know how much 
to pay if they were planning to be the high 


bidder. This falls into a part of your “View- 
point One—There is no shortage.” 

When the little guys (yes, [ consider our orga- 
nization one of the little guys) wanted to know if 
they were staying up with the Joneses, then your 
survey provided a measuring stick. 

In our industry, there are still lots of old 
systems and equipment in service while new 
technologies are simultaneously put into place. 

This makes it very hard from a training per- 
spective. You need prior experience to handle 


bispatching Hell? 


| 


Get out of the heat with Vega's model C-6124, 
with its cool touch-screen and independent line 
selection. The C-6124 offers up to 24-line control, 


instant PTT, and loads of additional features 


Any line can he configured as a dedicated 2/4 
wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module). Any combination of lines can 
be set-up in a crosspatch mode. C-6124 with it's 
future expandability will keep you out of the inferno. 
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Signaling Products Gr¢ 


9900 East Baidwin Place 
El Monte, California 91731-2294 


Telephone: (626) 442-0782 
Toll-Free: 800-877-1771 
Fax: (626) 444-1342 » FaxBack 
(626) 444-2017 / 800-274-2017 
email: vega_signal @ earthiink.net 
www. vega-signaling.com 
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the legacy stuff, since there is no longer any 
active training available. The systems are old, 
and you have to be crazy to mvest in learning 
them since they are slowly disappearing any- 
way. You also have to be trained on the latest 
technologies, or you will be left behind in the 
dust in our business. 

Mix this up with all the different frequency 
bands, manufacturers and communications 
protocols and products in the land mobile com- 
munications world, and it makes for a really 
good training challenge. 

At RCI we still do it the old-fashioned 
way. by providing fertile soil and the oppor- 
tunity to grow. This method requires time and 
patience. With a whole lot of nurturing and 
occasional weeding, we experience a modi- 
cum of success. This is one of those easy to 
say, but hard to do, solutions to a problem. 
The success of the individual is frequently 
based upon the combination of their own 
personal efforts and the support efforts of 
their fellow technicians. Teamwork at its best. 

Yes, there is a shortage. No, there is not a 
shortage. Is the technician glass half-full o1 
half-empty? It’s a matter of perspective. 

—Tony Sabino 
President, Regional Communications 
Paramus, NJ 


Quality technicians are becoming rare 

I'd like to respond to your article (“Editonal,” 
July 1998), which I find most interesting. 

In “Viewpoint One—There is no shortage,” 
it is true that those who pay well and nurture 
with training, equipment, reward and recogni- 
tion will retain and probably not have a short- 
age of “good” technicians. But if not, good 
people are always looking for betterment 
somewhere else. In today’s world, there is very 
lithe employee loyalty due to our 
(management's) loss of common sense, 

In “Viewpoint Two—You better believe 
there is a shortage,” good technicians are hard 
to find on the street because there are few fully 
trained in the way that was once the corner- 
stone of many large (communications) com- 
panies and even the armed forces. We have 
not fostered in our public schools that being a 
good technician can be a rewarding career. But 
the problem also lies within organizations that 
fail to train and provide tools and test equip- 
ment that are needed by their personnel and 
some “hands-on” experience. 

Sometimes, we put the burden on those 
who have experience to train newcomers, who 
now have Associate or other degrees and are 
hired in at a higher rate than those who are 
training them. Newer technicians want every- 
thing now (higher pay, bigger profile) but 
don’t have experience. Experience still, in my 
book, counts a great deal. 

I agree with your analogy about being 


“close-mouthed” about strategies, However, 
when people start reading more of the “ads” in 
their field, or head-hunters find them, then 
they'll know what the demand is out there. 
Quality technicians, in my opinion, are becom- 
ing “rare.” 
—Dick Fay 
Manager, Wireless Group, Duke University 


Companies compete for technicians 

Regarding technician shortage. I believe 
that “Viewpoint One—There is no shortage” 
is correct, 

While our company is a manufacturer, 
rather than a service provider, we still use the 
same skill sets for our final test technicians and 
customer service techs as a contemporary two- 
way radio technician. These guys do not work 
on the same variety of radios that an indepen- 
dent shop would see, but they must be thor- 
oughly familiar with the innards of FM and 
now digital radios. RF power amplifiers. du- 
plexers. etc. and also be able to assemble these 
components into our point-to-point fixed ra- 
dio telephone links and our trunked point-to- 
multipoint systems and make these systems 
perform to specification. Our benches have the 
same type of test equipment, including IFR 
1200, HP 8920A and Motorola service moni- 
tors. HP and Tec scopes, as any two-way shop. 
We therefore compete directly with two-way 


SSR raae 
Sites 
$0500 Brite indusitiat Pkwy 
Cleveland; Ono 44198-3986 


440-348-B400 
FAX: 440-349-8407 


800-664-5274 


WWwiattentelo. com 


shops both in our region and nationally for 
talent, as do several other telecom manufactur- 
ers in our area. We advertise extensively on the 
Internet for technicians and hire people from 
all over the country. 

Within the last four months, our company 
had to move from the rural area where we were 
founded ... in order to attract technical and en- 
gineering talent. Others who compete for the 
radio segment of this talent pool include all of 
the cellular service providers, PCS providers 
and those suprisingly numerous companies 
that are system integrators in the international 
market. Our two field technicians who travel 
to our customer's sites (mostly international) 
to install our systems and train our customers 
in the operation and maintenance are literally 
the highest-paid employees in the company, 
when considered on an hourly compensation 
basis. We compete with companies such as 
Motorola, Bechtel and Fluor Daniel for the 
talents of these experienced people. 

Unfortunately this means that the talent 
available to many two-way shops that cannot 
afford to pay market wages or provide highly 
competitive benefits (our benefits include stock 
options, medical, dental and life insurance, 
integrated vacation and sick pay amounting 1o 
four weeks after three years of employment, 
and more) will not get the pick of the crop, 
The only solution I can suggest is to raise the 
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price of service, and pass this on to the employ- 

ees. There is an effect of diminishing returns 

when doing this, as more equipment becomes 
unrepairable because of economics. 

—Jim Longnecker 

Senior Applications Engineer 

Optaphone Systems 


Taxpayer Identification Number 

Robert Schwaninger may be speaking a 
little too lightly about the “Taxpayer Identifi- 
cation Number” (TIN) (“Regulating Technol- 
ogy,’ June 1998). This seems to be suddenly 
extremely important and, for some reason, has 
eclipsed the all-important callsign in the FCC. 
I suppose this is the result of some congres- 
sional legislation (oversight). | wonder what 
would happen to a license application. auction 
bid, etc. that you submitted, and it so happened 
you had made a mistake on a yearly submis- 
sion or had something pending with the other 
organization concerned with “TIN.” 

May Robert be appointed someday kicking 
and screaming to the FCC. live long and con- 
tinue writing his delightful column after his 
appointment! 

—Dennis R. Murphy 
Bismarck, ND 


technical achievement 
lular/PCS goes to... 


...for its latest dual band 
antenna. This new window 
mount Cellular/PCS antenna 
has superior electrical and 
mechanical performance with 
true 3 dBd gain (5 dBi). One 
antenna instead of two provides 
seamless wireless coverage 
anywhere in your service area 
— outperforming the 
competition. 


Ideal for hands-free 
car kit applications. 


Also available in a magnet 
mount version for rental car use 
or other temporary applications. 


Patent Pending 
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in the public interest 


The sound of Sam 


By Robert H. Schwaninger Jr. 


This is Washington, where the summer 
heat bounces off the pavement in steamy 
waves. Government workers’ blue-light- 
special ties hang limply from sweat-soaked 
necks. An endless stream of secretaries 
lope on retro stacked-heeled shoes toward 
the Metro. The human mass moves along 
huge squat buildings that hint at the long- 
dead WPA, barely recognizing each other’s 
existence until queuing for position at the 
deli counter or half- 
smoke vendor cart. 

Among the ed- 
dies and streams of 
people are lawyers, 
consultants, lobby- 
ists and media 
types. These deni- 
zens demonstrate 
the most carnivo- 
rous nature. They 
feed on Congress. 
They dine on ex- 
ecutive decisions. 
They consume their 
own in cannibalistic 
frenzy. These politi- 
cal predators hear 
and smell things— 
indications that are 
missed by the un- 
trained ears and an- 
tennae of other 
humans. 

They hear rum- 
blings of change, 
like tectonic plates 
moving a millime- 
ter closer to the 
ocean, emanating 
basso echoes from 
the halls of Con- 
gress. They detect a 
high-pitched squeal, like that of a small 
creature before it trembles for the last time, 
whistling from the lifeless lips of a con- 
stituent who has been told “That's the way 
it is.” They sense the rhythmic drone of 
the bureaucratic machinery pounding 
along, one pile-driving beat at a time. 

I’m one of the predators: a lawyer. I've 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and Schwaninger, 
Washington. He is a member of the Radio Club of 
America. 
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been trained to see a catastrophe as a bill- 
able occurrence and devastation as oppor- 
tunity. And, like a small child, I've been 
told again and again to look both ways 
before crossing the agency highways 
where truckloads of decisions, rules, regu- 
lations, licenses and fertilizer are carted to 
the nation’s hinterlands. 

“Don’t get in the way, boy,” is the ad- 
monition. Sometimes, | don’t listen. 

Sometimes, I'm listening to other 
sounds—sweet, sad sounds, that over- 
power the din from meeting and commit- 
tee rooms. Like a cricket's song of unre- 
quited love, the sound that I hear chirps 


TI¢ 


. 


IMustration by John Hayes 


and sings to my conscience, reminding me 
that it wasn’t always like this for me. It 
shouldn’t always be like this, I try to ig- 
nore it, or dismiss it as an unworthy dis- 
traction. But it keeps coming and coming, 
until ] have to pay attention. ] have to stop 
shooing it from my mind. I have to act. 
The sound J hear is the distant cry of the 
recipients and victims of those truckloads 
of regulation and decisions, made with 
mechanized precision on the desktops and 
laptops and cyberflops of the government. 
The sound of one guy back in Missouri 
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who’s asking, “Why?” I hear it again and 
again. “Why?” 

He might be a guy named Sam, who 
works in a plant down the street from the 
loading dock my old man spent 29 years 
patrolling. His damn radio won't work be- 
cause he’s getting interference from another 
operator again, and nobody’s doing any- 
thing about it. Sam complains to the boss, 
who tells him, “They're working on it.” But 
Sam knows that they’ve been working on it 
for over a year, and it’s just getting worse. 

Sam is the guy who had to take the cel- 
lular phone out of his wife’s car. They 
can’t afford it anymore, because his cable 
bill keeps creep- 
ing up and up at 
the same time 
that his favorite 
team is switching 
to pay-per-view. 
Now he reads 
that he'll have to 
buy a new televi- 
sion set for 
something called 
HDTV. His set 
works fine. It’s 
the world that’s a 
little screwy. 

Sam _ bought 
his kid a com- 
puter a few years 
ago. He had to 
scrimp to get it, 
and his wife had 
to wear the same 
dress two years 
in a row to the 
family Christmas 
dinner, but they 
figured they were 
doing right by 
the kid. Now the 
damn thing is ob- 
solete and won't 
run the new soft- 
ware. The kid 
claims he’s the only 15-year-old on earth 
with something called a “386,” Sam feels 
rotten, but a new computer costs over a 
grand, and the Chevy needs an overhaul. 

Sam reads in the paper that his cable 
company just got sold for billions, and he 
stares at the notice in his bill that says the 
rates are going up again. And while he’s 
staring down at the stack of bills on the 
kitchen table, he notices that he’s still 
being charged two bucks a month for digit 
dialing. Sam can’t remember the last time 
he saw a rotary phone. It was sometime 


Narda's tower top 
antenna amplifiers 
expand cell site 

| coverage and 

| heighten customer 
| satisfaction. 


It's not easy being a cell site in many areas. 
They can be challenged by remote locations, 
obstructions and low mobile phone output 
power, However, while there are many 
problems, there’s one proven solution, Narda’s 
tower top amplifier systems. 

These unique systems have been 
designed for use on RX antennas or duplexed 
RX/TX antennas. Encased in rugged enclo- 
sures for extreme environments, our 
proprietary products utilize an ultra-low 
noise amplifier to boost low power and/or 
distant signals received by the antenna as 
much as 13.6 dB. 

Incorporated in all Narda units are our 
advanced low-loss cavity filters or duplexers. 
They significantly improve the carrier-to-noise 
ratio of the signal. Our tower top amplifiers 
can also be provided with our CATS 
Monitoring Systems, If VSWR is exceeded or 
transmitted power falls below user-defined 
threshold levels, you'll be alerted. 

Once our system is installed, the benefits 
are Unbeatable. With stronger and better 
signals, you'll connect with customers over a 
wider area. Uplink co-channel interference 
will be reduced, An improved C/N ratio will 
cut back dropped calls dramatically. Even the 
battery life of your customers’ phones will 
be lengthened. 

The Narda tower top antenna amplifier 
systems. For expanded cell coverage, 
improved performance and enhanced 
customer satisfaction—you're covered. 

Call Narda today at 516-231-1700. Or 
call our Faxback and ask for document 


narda mame 


microwave-east 


© 1998 L-3 Communications, Inc. it’s Narda to be precise. See us at PCS ’98, Booth #3001. 
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before the phone company told him he was 
now the owner of his home telephone 
equipment and the wiring in his house. He 
remembers he wasn’t sure what that meant, 
but Sam kept that secret to himself, 
Aunt Martha’s birthday card ticked him 
off. The wife forgot to 


gain antenna, [ repeat Sam’s question loud as 
I can. I] shout it with the power of overused 
lungs. “WHY?!” 

Why doesn’t the FCC care whether Sam’s 
radio works? Why does Congress allow the 
telephone companies to charge for a “new 
technology” that has been 


tell her that the area code 
has changed. and Aunt 
Martha didn’t know how 
to get the new one. She’s 
over 80. you see. and 
talking to telephonic 
menus is simply too for- 
eign, too new, Aunt Martha doesn't know 
from LATAs. She has never surfed the "Net 
or received email or seen “The X-Files.” But 
she makes the best strawberry-rhubarb pie in 
Pella, IA. 

Sam rakes his calloused fingers through 
his thinning hair and stares out the win- 
dow. A long, dejected sigh rushes from 
Sam's lips, with a sound like dusty air 
from a bellows at the bottom of a cave, 
that only a tear could punctuate. At the 
end, Sam asks in a small voice, “Why?” 

That's the sound I hear—the one that 
keeps nagging me, berating me, making 
me do things, write things, say things that 
cause my fellow capital carnivores to look 
sideways and shake their heads, Like a 
milliwatt into a preamp and out a high- 


Why doesn’t the 


FCC care whether 
Sam’s radio works? 


in the market for over 20 
years? Why do cable rates 
continue to rise with im- 
punity? Why are com- 
puter manufacturers 
allowed to make two- 
year-old models obsolete? 
Why can’t you go down to the phone com- 
pany and sit across the desk from someone 
who will discuss your bill and answer your 
questions? Why, with every newfangled 
device, does the price for service seem to 
go up and up for features that Sam can’t 
use—and wouldn’t buy if he had a choice? 

Forget about PCS, the TDF, the OPP, the 
GAO, the Portals, co-locations, TNPP agree- 
ments, Y2K, TINs, the ULS, the WTB and 
the political/global/re-engineered/TQM 
crudathon that flows across the bored, sweaty 
pages of the business and op-ed pages of the 
Post and the Times, Just answer me this: With 
all of the technological advances that this 
industry has made in the last 20 years, why 
isn’t Sam’s life better and fairer? 

It's a question that keeps me going. Mf 
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Adding horizontal 
polarization to an 
omni antenna may) 
Cause positive 
side effects. 


Introducing Decibel’s Omni Diversity Master” — the first 
omni antenna with dual polarization. 


There’s no doubt what reaction you'll get with the better signal strength and improved uplink performance of 
Decibel’s new Omni Diversity Master. With the enhanced diversity of dual polarization combined with 360 degree 
signal penetration, it’s only natural to smile. Available in the 896-942 MHz frequency for paging and trunking, 
the Omni Diversity Master handles 500 watts of power, delivers a gain of 9 dBd (11.1 dBi), and provides an 
isolation greater than 30 dB. And it meets or exceeds the same quality standards you've come to expect from us. 
So proceed with caution; this antenna may spark a smile. 


To learn more about the Omni Diversity Master and to order a free catalog, call 1-800-676-5342 or 214-631-0310, 
or visit www.decibelproducts.com to see our antenna patterns online 
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Dollas, Texas 75356-9610 ai haat 
Order FAX | BO0-229-4706 ™ The Decibel Products Division is 
FAX 214:631-4706 compliant wath all ISO-9001 standards 
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Several techniques 
can improve the 
performance and 
capacity of 
CDMA systems. RF 
engineers now 
realize that 
CDMA offers an 
opportunity to 
trade off capacity, 
coverage and 
call quality. 


ei i 


“As:PCS carriers operating code-divi- 
~ Sion multiple-access (CDMA) systems 
finish deploying their phase-one “build- 
outs,” they move to the optimization 
stage. Optimization is a critical stage that 
can significantly affect the performance 
and capacity of a CDMA system. Sev- 
eral techniques can be used to optimize 
CDMA system performance during this 
critical stage. 
One of the easiest methods of “steal- 
ing’’ system capacity is to have too large 
of a soft hand-off zone. “Soft hand-off” 


is a state where the mobile is in commu- 
nication with multiple basé stations at 
the same time. “Softer” hand-off is when 
the ‘mobile is in communication with 
multiple sectors of the same cell. A link 
is established with a target cell before 
the link with the currently serving cell is 
broken. CDMA-gains several advan- 
tages by employing soft hand-off: fewer 
calls are dropped, less portable transmit 
power is required and less interference 
is experienced. However, as in many 
cases, too much of a good thing can hurt 
you. If the soft hand-off zone is too 
large, the system will have less capacity 
because two base stations are carrying 
the. same.call during. soft hand-off, as 
shown in Figure’1, below. Soft hand-off 
is a compromise between system 
performance and system capacity, 
Greater soft hand-off usually improves 
performance, but it decreases capacity. 
The ideal amount of soft hand-off is 
about 25% to 40%. The need-for [ 
minimized overlap between sectors is | 
one of the reasons that CDMA op- | 
erators are deploying 65° and 90° 
horizontal beamwidth antennas in- 
stead of the traditional 105° and 120° | 
horizontal beamwidth antennas used | 
in AMPS cellular. An operator must | 
also ensure that the T_ADD, | 
T_DROP and T_TDROP param- 
eters are set correctly for optimum | 
performance. 


The RF engineer must be careful 
when making this critical. decision re- 
garding the use of narrower horizontal 
beamwidths. Although the trend has 
been toward narrower beamwidth anten- 
nas, with excellent results, there are ex- 
ceptions. One operator deployed 80° 
horizontal beamwidth.antennas on a few 
relatively ‘high: sites with disappointing 
results. In that application, there were 
significant “notches” in the coverage 
area between sectors. A general rule is 
that-as tower heights increase and site 
radius widens, horizontal beamwidth 
will need to widen. Many operators are 
deploying 90° horizontal beamwidths 
for their CDMA sites, and some opera- 
tors are using 65°..horizontal beam- 


Singer is director of techni¢at’ marketing -for 


Celwave, Marlboro, NJ, He isa member-of thez2" 


Radio Club of America. 


Figure 1. While the mobile unit is in the soft 


hand-off zone, both cells are active. 


widths, particularly for dense urban areas, 

Another important aspect of the horizontal 
pattern is the H-plane “roll-off.” The more 
rapid the power roll-off beyond the 3dB 
beamwidth points, the higher the sectori- 
zation efficiency, If you overlay various an- 
tennas with the same 3dB beamwidths, you 
can observe that two or more antennas can 
have the same 3dB beamwidth, but some will 
roll off quicker beyond the 3dB points, 

One last feature to look at in horizontal 
patterns for CDMA systems is high front-to- 
back ratios. The higher the front-to-back ra- 
tio, the less likely co-channel interference will 
be an issue off the back of the sector. 

Another optimization method is to mini- 
mize areas suffering pilot pollution. Pilot sig- 
nals act as beacons to notify potential users 
of the existence of aCDMA base station. Por- 
tables use the pilots for power strength com- 
parison, which is essential for the process of 
a hand-off. The pilot signal is the strongest 
channel, containing 20% of the total radiated 
power in a CDMA signal. Each CDMA sec- 
tor sends its own pilot signal, but they are all 
on the same frequency. 

The portables in use today have a four- 
finger “rake” receiver. One finger is used to 
scan for pilots and the other three can “listen” 
for pilots. If a portable is in a location where 
numerous pilots are received with relatively 


equal signal strength, the result is pilot 
pollution. 

Pilot pollution can cause dropped calls and 
decreased capacity. Drive testing in these ar- 
eas will show a noticeable problem with 
frame-error rate. To avoid pilot pollution, op- 
eralors can use antenna downtilt!, azimuth ro- 
tation and careful horizontal beamwidth selec- 
tion. Some carriers in core urban areas have 
been using 33° sector antennas to minimize 
pilot pollution, as shown in Figure 2 at the 
right. Often, these antennas are used at sites 
located on bridges because signals propagate 
significantly greater distances over water. 

Other methods of reducing pilot pollution 
used less extensively include lowering cell 
site heights, lowering cell site power and us- 
ing repeaters. One method of battling pilot 
pollution is to ensure that one cell has a domi- 
nant pilot. This can be done by using a re- 
peater to saturate a small area with one par- 
ticular pilot. These are tools that the RF en- 
gineer can keep in his “tool box” for solving 
pilot pollution issues. 

Some CDMA operators use continuously 
adjustable electrical downtilt antennas to mini- 
mize pilot pollution. When antennas are me- 


"Singer, Andrew, “Selecting Antennas for PCS 
and DCS Systems.” Mobile Radio Technology, 
July 1997. 


33° 
SECTOR 


90° SECTOR 


Figure 2. Use of 33° 
mize pilot pollution. 


sector antennas to mini- 


chanically downtilted, the energy off to the 
sides of the antenna is not reduced on the ho- 
rizon, and this energy can cause pilot pollution 
at nearby sites. Electrically downtilting the an- 
tennas reduces the energy on the horizon both 
in front of the antenna and on the sides. In 
situations where pilot pollution is caused from 
the side radiation of a nearby site, a continu- 
ously adjustable downtilt antenna can be ad- 
justed while performing drive tests after each 
adjustment, to optimize the system for cover- 
age and reduction of pilot pollution. 


Continued on page 22 


Some Criteria for Evaluating Antennas 
By Dwight Staehler 


Complaints about high reflected power, high VSWR or poor match 
all mean the same thing. The antenna does not appear to be absorbing 
as much power from the transmitter as it should. It must be determined 
whether the installation or the product is the cause. Answers to the 
following technical questions can help determine if the product quali- 
fies as defective per the manufacturer's warranty. (This presumes all 
connections are clean, dry and tight and that all test equipment is in 
good condition and properly calibrated.) 


1. What is the VSWR you measured? 

Check to see if it is a higher number than the catalog value for 
this product. For example, many antennas have a match of 1.5:1 
or 1.6:1 across a specified bandwidth. Performance at a VSWR 
greater than 2.0:1 may be unsatisfactory. Some technicians will 
refer to match as “return loss,” in which case rates of 14dB or 
12dB apply. Performance at a return loss of less than 9dB may be 
unsatisfactory. 


2. What test equipment did you use? 
Check to see that the equipment has been properly calibrated 
_ and that any connector adapters are of good quality. A poorly 
matched adapter will invalidate the results. 
p> Wattmeter/power meter — These devices are inexpensive, 
and therefore, more common, but they can be inaccurate, particu- 
larly if more than one RF carrier signal is present. Technicians who 
use wattmeters and power meters will eagerly tell you how many 
watts of power is reflected back to the transmitter, but often they 
do not know the actual mismatch, The forward power measure- 


Staehler is an applications engineer for Celwave, Marlboro, NJ. 


ment is required to calculate the VSWR or return loss number. 
This can be tricky because some transmitters have an output stage 
protection circuit that reduces power under highly reflective con- 
ditions. 

p> Network analyzer/spectrum analyzer with tracking genera- 
tor — These devices do not rely on the site’s transmitter as a signal 
source. They can produce more accurate and meaningful results, 
but they do not subject the antenna to full power, when arcing or 
flashover would occur. 

p> Time domain reflectometer — Occasionally, a technician will 
use a TDR. This is not an industry-recognized instrument for an- 
tenna testing, and many manufacturers will not respond to these 
measurements because they do not use RF and do not measure 
beyond bandlimiting devices,! 


3. Did you perform the measurement directly at the 
antenna’s connector? 

The technician may have chosen not to perform this test be- 
cause it requires climbing the tower. This procedure should be 
done to eliminate jumper cable or downlead cable factors. The 
cables could be defective and causing the problem. They could 
also be fine, but they could be absorbing the reflection that masks 


the problem. 
4, What is your operational frequency? 

Check to see if the antenna was ordered for the correct 
frequency. The manufacturer may have mismarked the antenna or 
carton. Several methods can determine an antenna’s frequency. If 
the technician has swept the response of the antenna, he will know 

Continued on page 20 
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CRITERIA 
Continued from page 19 


the frequency of the best match. That should be its designed frequency. The technician 
can also measure the physical length and compare it to a cut chart, This is a crude method. 
If the antenna is relatively new and the model number is known. the factory may still have 
the production test data sheet that will identify its frequency by serial number. 


5. Did you measure the antenna erect, free and clear of metal objects? 

Side mounting too close to the tower can detune an antenna. The required spacing 
distance between the antenna and any other metal object decreases as the operational 
frequency increases. Some good numbers per our factory test procedure for omnidirec- 
tional antennas are from 100 feet at 30MHz to five feet at 900MHz. 


6. What is the de continuity, as measured with an ohmmeter? 

Some antennas have direct ground lightning protection. These normally measure as a 
dc short between the connector’s inner and outer conductor but will be the proper 500. 
impedance at RF. See “lightning notes” in catalog specifications to determine if the 
antenna will measure as an open or a short. 


7. Did you have the opportunity to substitute an identical antenna? 

If the second antenna measures OK under the same mounting conditions, the 
technician's first antenna is probably defective. If the second one yields the same bad 
result, the problem is unlikely to be the antenna. Perhaps the transmitter is not operating 
on the expected frequency. 


8. When was the antenna installed? 

It could either be new and defective or one that had performed nominally for some time 
before failing. It is a good practice for technicians to test products on receipt before 
transporting them to the job site. Manufacturers’ warranties cover only manufacturing 
defects, not damage from an improper installation. An example would be mounting a 
standard antenna upside-down. This would put the drain hole at the top, where it could 
collect water and cause the product to fail over time. Factory options given to an inverted 
antenna include reconfiguring both the drain hole location and any electrical beam tilt. 


9, Are the antenna drain holes open? 

They are placed at the bottom of the antenna for draining internal moisture. Periodic 
inspection of these openings is the responsibility of the owner. They must remain clear 
of debris to preclude corrosion from internal condensation. Such damage can drastically 
affect performance, and it is not covered by warranty. 


10. Is the antenna intermittent? 

It is a good idea to shake the antenna during the above tests to ensure there are no 
mechanical intermittents. Poor connections may lead to RF intermodulation products, 
Water entering the antenna may lead to electrical intermittents that subside when the 
antenna dries out. 


Match is only one indicator of antenna quality, VSWR tells us how well the product’s 
impedance matches to (absorbs) a transmitters signal, and it is easy to measure in the field. 
Unfortunately, VSWR does not reveal an antenna’s efficiency (how well it radiates the 
signal). This measurement (an antenna’s radiation pattern) is more difficult to perform 
in the field, We may presume that match bandwidth and pattern bandwidth are equal, but 
this is not always true. For example, operating an end-fed antenna below its design 
frequency will result in an electrically downtilted vertical pattern. Usually, substitution 
with an identical unit of known quality is the method of choice when a defective product 
is suspected, 

The typical VSWR for a good antenna is 1.5:1. Although some site engineers may 
specify a minimum acceptable value of 1.3:1, there is only a miniscule improvement. For 
example, at a |.5:1 ratio, 4.0% of the power is reflected back, creating a 0.18dB loss. At 
a 1.3:1 ratio, 1.7% is reflected, resulting in 0.07dB loss. The performance improvement 
is only 0.11dB. 

It is a good idea to document performance upon installation. This is usually done by 
choosing a remote site and measuring the signal level received from the transmitter. 
Periodic measurements at that same location will reveal the amount of any degradation 
so that corrective action may be taken. 
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OPTIMIZING PERFORMANCE 
Continued from page 19 


One often-ignored method of optimizing 
CDMA systems is tweaking the neighbor list. 
An operator needs to avoid a hand-off to a 
sector that may only temporarily provide 
good coverage, such as the high site shown in 
Figure 3 at the right. Tweaking the neighbor 
list allows the portable to be instructed as to 
which neighbors to search first for a good 
hand-off. If the portable hands off to the 
wrong sites, the call can be dropped, and ca- 
pacity will be wasted as well. The neighbor 
list needs to be updated as new system sites 
are added. 

One final method of optimization is to 
ensure that your antenna system is minimiz- 
ing the addition of noise and interference into 
your CDMA system. Noise and interference 
can significantly limit your system's capac- 


ity. Antenna intermodulation is one form of 


this noise and interference. Make sure that 
your system’s antennas are designed robustly 
enough that their intermodulation (IM) per- 
formance does not decrease with time. The 
IM performance of designs using multiple 
cables and solder joints are susceptible to 
deterioration once the antennas are placed in 
an outdoor environment. Many antennas do 
not even meet their advertised IM specifica- 


tion before being placed on a site. 
Antennas that use PC boards can also add 
a noticeable amount of noise to the system. 
For instance, if the PC board used in the 
antenna has a distributed loss of 2dB, this is 
the same (from a system noise standpoint) as 
adding a 2dB attenuator pad to the input of 
the antenna. This 2dB of loss will also im- 
prove the VSWR of the antenna, but for the 
wrong reasons. Remember, a 502 load can 
have a great match, but all the power is ab- 
sorbed as heat. An operator needs to keep in 
mind that any losses in the antenna, such as 


Figure 3. Cell 3 should not be on the neighbor list, but Cell 2 should be. 


Integrated Series Surge Arrestors 
attachment directly to HELIAX” cable with innovative 
RingFlare™ Connector technology. 


1-800-255-1479 ext. 362 

or fax us at 1-800-349-5444 
Visit our Web Site at 
http://www.andrew.com 


lossy PC board material, will negatively af- 
fect the receiver sensitivity. 

Operators also need to understand the 
compromises and potential negative impact 
of using polarization diversity in a system.? 

There are many methods for improving 
the performance and capacity of CDMA sys- 
tems. RF engineers realize that CDMA offers 
us an opportunity to trade off capacity, cov- 
erage and call quality. & 


Singer, Andrew, “Improving System Perfor- 
mance,” Wireless Review, Feb. 1. 1998. 
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20 YEARS LATER, OUR CLASSICS ARE BETTER THAN EVER. 


| s it possible to improve on a classic? At 


MAXRAD, we believe it is. Sure, the ‘64 
Corvette is one-in-a-million. And the old Les 
Paul guitars are valuable collectibles. But 
over the years both have been improved 
through innovation and technology. At 
MAXRAD we have used the same philosophy 
to improve our classic mobile antennas. 


Since 1978, we have made countless 
improvements to our mobile antennas so they 
perform better, longer and for a wider range of 
radio products. Since 1978, we have become 
the premier supplier of mobile antenna prod- 
ucts. We couldn’t have done this without the 
support of our loyal dealers—folks who know 
classic value and quality. 


And we're not stopping there. At MAXRAD 
we’re constantly developing new products 
that will, one day, become classics. 


D> MAXRAD’S CLASSIC ANTENNAS 


Our classic mobile 
antennas have been 
working hard for our 
customers for 20 
years. And every day, 
we're working to 
improve these 
classics and develop 
new ones. Join the 
leader whose “new 
classics” are ready 
to meet the specifica- 
tions of tomorrow's 
radio products. 


«Low Band 
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2.4 GHz ISM wireless data antennas. 
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Voice quality in PCS 
and cellular networks: 
Eliminating echo 


Improvements in digital mobile communications technology can actually aggravate 
problems, such as echo, that are unnoticeable in analog systems. 
The use of echo cancelers is one way to improve voice quality. 


By Doug Stuard 


Wireless customers want their phones 
to sound as good as their landline phones. 
To meet this demand for “toll-quality” 
sound, service providers must increase 
voice quality throughout their systems. 
Changing from analog to digital modula- 
tion dramatically improved voice quality 
by reducing the noise associated with ana- 
log air interfaces. Digital systems, how- 
ever, introduced circuit delays that made 
acoustic echo seem more prominent. 

Some network providers have taken 
steps to resolve acoustic echo. Diligence is 


RARER 
Se 


necessary because additional mobile net- 
work improvements that reduce noise even 
more will unmask lower levels of acoustic 
echo. 


Echo Sources 

In a typical wireless-to-wireline phone 
call in a PCS or digital cellular system 
(that is, from a wireless phone to a PSTN 
phone), two types of echo exist. Hybrid 
echo on the public switched telephone 
network (PSTN) end of the phone call is 
caused by the electronic reflection result- 
ing from the four-wire to two-wire imped- 
ance mismatch. (See Figure | on page 26.) 
For echo to be noticeable, the human ear 


TRAIN 


Photo 1. Voice prints reveal wireless and wireline echo without and with cancelation. 
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must detect some delay between the source 
signal (in this case, the spoken word) and the 
echo signal. In typical local-loop applica- 
tions, this echo is not noticeable because the 
delay is so short that the human ear does not 
separate the original speech from the echo. 
Typical long-distance applications induce de- 
lay primarily through propagation, and thus 
they require hybrid echo cancelers for correct 
operation. 

In a PCS network, however, propagation 
is a secondary issue because processing 
delay is always introduced into the 
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propagation path through the network. This 
delay is reduced or eliminated in the mobile 
network, typically at the mobile switching 
center (MSC), according to GSM specifica- 
tions that require cancelation “looking to- 
ward” the PSTN. 

The International Telecommunications 
Union’s (ITU) Recommendation ITU-T 
G.168 (“Digital Network Echo Cancelers”) 
specifies the performance of echo cancelers and 
the test conditions for verifying performance in 
the PSTN. In wireless standards work, the GSM 
standards, as noted above, deal explicitly with 
hybrid echo cancelation. 


Acoustic echo 

The other previously mentioned echo phe- 
nomenon, acoustic echo, has become appar- 
ent in wireless networks. 

Acoustic echo is defined as the coupling 
of received voice transmission between the 
earpiece and mouthpiece of a portable 
handset or the speaker and microphone of a 
hands-free mobile phone. When acoustic 
echo occurs, it is the PSTN user who is 
discomforted. (For simplicity, this discus- 
sion will refer to a wireless user and a PSTN 
user, even though the general case could 
include two wireless users.) 

Acoustic echo is a much more complex 
signal than hybrid echo. The simple case of a 
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Figure 1. Hybrid echo In a wireless-to-wireline call. 


hands-free mobile phone illustrates the ex- 
ample most clearly. The received signal emits 
from the speaker and reflects from multiple 
surfaces inside an automobile. The reflections 
return the signal, at various time delays and 
amplitudes, into the microphone, and over the 
phone connection to the PSTN user’s ear. In ad- 
dition, the tail circuit is non-linear because of the 
speech compression. Because these reflected sig- 
nals are typically delayed 180ms or more, the 
PSTN user hears a perceptible echo. 

Portable handsets couple the PSTN 
user's yoice between the earpiece and mouth- 


= 


piece, as shown in Figure 2 on page 28. This 
occurs either directly, as handsets get smaller, 
via reflections off the user; or via reflections 
from the environment. This coupling is more 
prominent when the wireless user increases 
the handset volume, to compensate for high 
background noise and for PSTN users with 
soft voices. 


Handset specification 

GSM specifiers did not ignore acoustic 
echo when developing standards. As with 
any echo, the closer to the source it is dealt 
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Figure 2. Handset acoustic echo paths can be 
formed by reflections off of the user. 


with, the more effective the solution. For 
acoustic echo, the source is the handset. 
Two aspects of handset specifications deal 
with echo loss performance characteristics. 
One is the handset performance, and the 
other is testing specifications. The weighted 
terminal coupling loss (TCLw) value of 
46dB, derived from [TU’s Recommenda- 
tion ITU-T G.131 (“Control of Talker 
Echo”), is the specified performance char- 
acteristic for handset acoustic echo return 
loss (AERL). This level, as evidenced by 
continuing discussions among the Euro- 
pean Telecommunicatons Standards 
Institute's (ETSI) special mobile groups, 
is not universally accepted as being. cor- 
rect or indicative of operational conditions 
across the voice bandwidth. 

GSM Phase | testing methods are 
flawed, in that sinusoidal tone testing is 
allowed to be run through the speech 
coder/decoder (codec) to verify perfor- 
mance. The full-rate codecs cause sinusoi- 
dal spreading, which results in lower power 
when measured at 


resistance to this approach, so the main im- 
provement in testing in Phase II is expected 
to be the more indicative stimuli. 


The effect of improved coders 

Attempts to increase GSM system voice 
quality have resulted in extensive study and 
proposed alternate coding techniques. The 
enhanced full-rate (EFR) coder concept 
was put forward to improve the quality 
without imposing a penalty on bandwidth. 
The U.S.1 codec, adopted by ETSI, pro- 
vides improved performance over the full- 
rate coder while using the full-rate codec, 
thus making deployment easier. The com- 
parative quality is shown on a mean-opin- 
ion score (MOS) scale in Figure 3 on page 
30. The graph shows statistically signifi- 
cant performance improvement in error- 
free conditions (EPO) through carrier-to- 
interference (C/1) conditions of as much as 
7dB (EP2). 


So where’s the problem? 

Improved quality from the processing 
within the coding stage diminishes the 
masking of acoustic echo produced by the 
mobile handset. EFR coding, for instance, 
improves the channel’s performance but 
allows acoustic echo to be detected by the 
user. Mobile users are prone to increase 
their volume levels to overcome local 
background noise, exacerbating the acous- 
tic echo problem by increasing the likeli- 
hoed of coupling. 


Echo cancelation 

To solve this problem, many carriers 
limited the level of the mobile user. This 
decreases the acoustic coupling, but the 
subscribers (who are paying the bills) cannot 
hear the PSTN-side user. Another solution is 


discrete frequencies. 
Testing that bypasses 
the codec, as allowed 
by the specifications, 
is also flawed, be- 
cause it precludes an 
element that de- 
grades the GSM sys- 
tem. Both test ap- 
proaches result in 


Testing that bypasses 
the codec ... 
flawed, because it 
precludes an element 
that degrades the 
GSM system. 


to use echo 
] suppressers in the 
switching equip- 
ment. Many manu- 
facturers integrate 
suppressers into 
their systems, but 
the performance of 
these devices is lim- 
ited, particularly 
with double-talk. 


is also 


equipment that dis- 
plays artificially high AERL levels that allow 
acoustic echo to leak through. 

Phase II specifications are intended to 
improve this performance yia an artificial 
voice test stimulus as specified by ITU's 
Recommendation ITU-T P.50 (“Artificial 
Voices”). In conjunction with a proposed 
head-and-torso simulator (HATS) that in- 
corporates free-air transmission, these test 
methods would attempt to more closely 
represent actual user conditions. There is still 
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{See “Echo cancel- 
ing vs. echo suppression” on page 32.) The 
ideal solution to acoustic echo is the use of 
high-quality echo cancelers. 

To be effective in a wireless environ- 
ment, echo cancelers need critical features in- 
cluding effective, bidirectional, acoustic and 
hybrid echo cancelation. They must also be 
able to tune the tail circuit delay offset. Fi- 
nally, they must be compact and support fu- 
ture audio-enhancing signal processing capa- 
bilities. 
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Effective acoustic echo canceling in digi- 
tal wireless networks requires a different ap- 
proach from conventional hybrid echo can- 
celing because of the non-linear tail circuit. 
The implementation must account for these 
non-linearities and must remain stable upon 
convergence to provide seamless canceling. 
For echo canceling to be effective in this 
mode requires the significant processing ca- 
pacity of a network processing canceler when 
in the presence of low-performance handsets. 

Traditional echo cancelers are limited to 
128ms tail lengths, largely due to cost. Pro- 
cessing delays in the tail circuit (between the 
MSC and the handset) of a mobile system 
will result in tail lengths approaching 300ms. 
To cancel effectively, a 64ms canceler needs 
to anticipate the non-linearity associated with 
this additional delay and cancel the echo 
where the reflections are most prominent. 
Initial convergence accounting for this tail 
circuit property will result in a more stable 
system. Photo | on page 24 shows voice prints 
of echo without and with cancelation. 

Architecturally, ideal use of space in the 
MSC for an acoustic canceler would result 
from the use of a canceler that looks both into 
the wireless end and out at the PSTN end, in 
a single canceler package. Photo 2 on page 
32 shows one such canceler. The alternative 
(independent cancelers that are wired back- 


7 
C/1 7dB 


EP3 
C/I 4dB 


Figure 3. The graph shows the relative speech performance of GSM speech coders. 


to-back), requires additional money, space 
and power. Because of the unpredictability of 
the handset's AERL capabilities and the vari- 
ability of the caller environment, it is imprac- 
tical to place a canceler in the circuit only 
when conditions require it. 


Conclusion 

Voice quality problems, particularly those 
attributable to handsets, reflect poorly on 
overall network quality. The ideal solution, 
Stricter governance of handsets, is imprac- 


tical both from an economic and technical 
perspective. The handset marketplace de- 
mands small size, high fidelity and low 
prices. Implementation of sophisticated 
processing to solve acoustic echo prob- 
lems at this level is not likely because it 
would adversely affect handset size, 
weight and cost. From a technical point of 
view, specifying and testing handsets in 
many and varied environmental conditions 
with realistic test conditions and stimuli have 
been resisted to date. 
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saving time and money. That's 
what preventive maintenance is 
all about. 

But seeing is believing. 
For information or to set up a 
demonstration, call 1-800- 
ANRITSU today. 


Anritsu 


One world. One name. Anritsu. 


Photo 2. A Bidirectional echo canceler board. 


It falls to network providers to imple- 
ment solutions that deliver better voice 
quality to their customers. State-of-the-art 
acoustic or bidirectional hybrid and acous- 
tic echo cancelers can provide that support 
today to wireless networks worldwide. 1 
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echo canceler characterizes the tail cir- 
cuit impulse response and applies a so- 
phisticated subtraction algorithm to the 
return path, which removes a signifi- 
cant amount of echo. Any remaining 
(residual) echo is then further processed 
by the non-linear processor, which per- 
forms complex attenuation of that 
residual echo. 

Incorporated into many echo cancel- 
ers is the ability to inject comfort noise. 
In fact, many new echo cancelers have 
noise injection capabilities that provide 
background noise matching, which fur- 
ther enhances the aural comfort. 
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PCS: A threat to SMR? 


Will hungry, start-up, PCS companies gobble up SMR customer bases by 
offering multiple services? The smart SMR operator will see an immediate 
opportunity in many market areas—particularly in one area not usually seen 
as a potential for radio system owners. 


By Donald E. Koehler 


Rapid changes in recent years within the 
communications industry have some SMR 
business owners looking over their shoulder 
at increased competition. That competition 
was first expected to come, at least poten- 
tially, from major telecommunication provid- 
ers. However, changes in federal regulations 
and within the telecommunications industry 
may have created more opportunities for 
SMR system operators than competitors—at 
least in some markets. Here is a quick look at 
some key history and recent regulatory 
changes, their effects on the industry and po- 


tential new opportunities for SMR system 
operators, 

Prior to 1974, the Bell system owned or 
operated most of the mobile telephone ser- 
vice market. The LMR systems in service 
were owned by the user/operator/licensee. 
When Congress created the specialized mo- 
bile radio (SMR) service in 1974. the new 
service (and spectrum) was divided to keep 
telephony providers and more conventional 
radio service providers Well apart in the realm 
of business competition. The cellular and 
SMR services were created to serve different 
groups of users, to create opportunity for new 
business growth and to reduce the cost of 
dispatch-type services for small business op- 
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erations. The key difference was the classifi- 
cation of the SMR operator as “private” and 
the cellular operator as “common” carriers, 
with different levels of federal and state regu- 
lation and oversight. 

The success of SMR trunking systems led 
the FCC to change the rules in 1982 and 
again in 1983, opening the way for services 
such as wide-area paging and the use of new 
frequency bands by private carriers. The 
growth and success of both services indicates 
how well the business community was served 


Koehler, a communications technician, teaches at the 
University of Alaska, Anchorage. His email address is 
afdek @uaa.alaxka.cdn. 
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by the changes. Today, almost 80% of SMR 
subscribers use the service for their business 
dispatch needs. 

This change within the communications 
(radio) industry was, in some ways, almost 
invisible to the general public. At the same 
time, greater changes were altering the land- 
scape for telecommunications (wireline) pro- 
viders. The breakup of the Bell operating 
system into regional bell operating compa- 
nies (RBOCs) in 1984, and the growth of 
companies such as MCI and Sprint, forever 
changed how people would communicate. 
What effect did these changes have on SMR 
operators? Little, until 1993, 


By 1993, changes in technology, 
marketplace conditions and delivery of inter- 
connection service had been described as a 
“technology convergence.” This blurring of 
service and technology was a driving force 
behind the amendment of the Communica- 
tions Act of 1934 and the reclassification of 
all land mobile services as either private 
mobile radio service (PMRS) or as commer- 
cial mobile radio service (CMRS). At once, 
all operators that provided third-party inter- 
connection to the public switched telephone 
network (PSTN) were classified as “common 
carriers” and were regulated as such. If that 
wasn't enough, the personal communications 
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service (PCS) was created. Not much oc- 
curred with PCS initially, as technology 
choice issues, similar to those faced by the 
infant SMR industry, slowed growth. 

The stalemate was broken, in part, when 
the telecommunications industry was hit with 
another major change in 1996. Now local 
exchange carriers (LECs) were allowed to 
offer long distance connections, and inter- 
exchange carriers (IXCs) could enter the lo- 
cal access market. This change, coupled with 
spectrum auctions and the high prices paid 
for that spectrum, had observers in the SMR 
industry worried. Would hungry, start-up, 
PCS companies gobble up SMR customer 
bases by offering multiple services? Could 
SMRs compete with huge, rich, RBOC-run 
systems, or would the RBOCs simply pur- 
chase existing SMR systems under the new 
rules? 

The complete fallout has yet to be deter- 
mined, but the smart SMR operator will see 
some immediate opportunities, One lies in the 
wireless replacement of the traditional cop- 
per “local loop” for the new competitive local 
exchange carrier (C-LEC) providers in local 
communities, especially in areas with low 
population density. Not all PCS license hold- 
ers want to compete head-to-head with estab- 
lished cellular providers and limit their use of 
PCS technology to a single-service delivery 
system. 

As new C-LEC providers start operations, 
they face several choices for access to their 
potential customer base. First, they could 
lease this access from the incumbent local 
exchange carrier (I-LEC) in the form of the 
embedded, copper-based, outside plant. This 
is a large monthly cost to a start-up company, 
and most I-LECs have fought tooth-and-nail 
to avoid leasing. [ssues over interconnection 
standards, methods of interconnection, main- 
tenance costs and right-of-way concerns fur- 
ther cloud the issue. 

Second, a new C-LEC could build its own 
outside plant, but regulators frown on this, 
unless transmission is through fiber-optic 
cable or a combination of fiber-optic and 
coaxial cable (hybrid fiber-coax) that offers 
large bandwidth capacity to the customer. 
Even if this is considered, the cost to bring 
service to customers demands a high-density 
potential customer base and a desire to offer 
multiple services such as telephony, Internet 
access, entertainment or security. Right-of- 
way issues can still cause problems. 

Third, a new C-LEC could purchase a PCS 
license and build a wireless system to provide 
local access. In many markets, many start-up 
companies choose to do this. Unfortunately, 
the auction process forced the price of spec- 
trum so high that many companies could not 
fund both the cost of new equipment and a 
license. Further complications in the form of 
competing PCS technologies (GSM, TDMA, 
CDMA, PACS and others) can slow the 


growth of new C-LEC providers. Why? Until 
this technology issue settles oul, many busi- 
ness customers are reluctant to purchase new 
subscriber equipment or services—especially 
if they travel extensively and require roaming 
support. 

Where does this leave the SMR provider? 
New C-LEC providers might find SMR- 
based local access attractive, especially for 
areas with low customer density. [t also offers 
a quick way to ramp up their cash flow with 
new customers, if the I-LEC has been ex- 
tremely recalcitrant on local access wholesale 
leasing. 

What is the payback to the system opera- 
tor? The potential in partnering with a new 
C-LEC could provide significantly reduced 
interconnection charges, access to new cus- 
tomers, and the opportunity for enough new 
traffic revenue to support new growth or 
equipment in the system. Even a simple re- 
selling agreement (wholesale) has the poten- 
tial to increase business significantly while 
reducing the threat of additional immediate 
competition. The C-LEC, in turn, sees an es- 
tablished service with a known technology 
and proven performance—and less incentive 
to purchase their own system, al least in the 
near term. 

The telephony business is significantly 
different from what SMR providers may 
have dealt with in the past. It has it's own 
set of business expectations, paradigms for 
customer service and maintenance phi- 
losophy. This doesn’t make it impossible 
to deal with these companies, you just 
have to do your homework. In fact, many 
of the new C-LECs are successful because 
their “corporate culture” significantly dif- 
fers from the old Bell system. 8 
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On the World Wide Web, use the keywords 
“local loop,” “CLEC. “wireless.” Applicable 
sites include www.clecinfo.com, 
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An exceptional site is www.nortel.com. It 
has excellent tutorials, particularly “Tele- 
phony 101,” “Long Distance 101” and 
“SONET 101.” 
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Improving PCS reliability through 
cell frequency management 


Adding additional neighbors to each sector builds in a strategy for improving 
system reliability with no additional cost in hardware. 


By E. Kirk Ellis 


In the last few years, there has been an 
explosion of cell site growth in the wire- 
less industry. Many PCS carrier's system 
designs do not have the redundancy of 
their earlier cellular counterparts necessary 
to meet an aggressive buildout schedule. 
Some of this is due to the nature of the 
equipment design or the inherent weak- 
nesses of the format. For example. GSM 
and TDMA typically use one RF carrier 
and multiplex several timeslots (talk slots. 
or logical channels) on one RF transmitter 


1-95 


606 
° SMITHFIELD 
610 


620 
° FOUR OAKS 
630 


BENSON 


KEY 
XXX =CHANNEL NO. 


© =SITE 


Xxxt=ALPHA SECTOR 


XXX, YABETA SECTOR 


Figure 1. Site location and frequency assign- 
ments are shown for a section of 1-95 in 
North Carolina. 


per sector. Failure of this single transmit- 
ter takes the sector out, opening up a cov- 
erage “hole.” 

Many sites have been deployed without 
ac generators for backup or with backup 
battery capacity of only an hour. To meet the 
aggressive buildout, providers have deployed 
most PCS sites using the local telco’s Tl 
wire facilities instead of microwave. Wired 
Tls are much less reliable than microwave 
and inherently fail much more often. All of 
these factors can take a PCS site completely 
out in short order, often for hours (or even 
days) before it can be restored. 

With its reduced coverage, as compared 
to 800MHz cellular, there are many more 
cel] sites required for PCS. This inherently 
offers some opportunity for redundant 
coverage, but only if the RF frequency 
“neighbor list” is correctly implemented. 
This article discusses some ways to imple- 
ment this backup coverage. GSM systems 
are the primary focus, but the underlying 
theory should apply to other technologies 
as well, including TDMA and some cellu- 
lar systems. 


Neighbor lists and implementations 


A neighbor list is a group of parameters 
that are stored in the cellsite data base con- 


Table 1. Site frequency assignment. 


SITE SECTOR FREQUENCY 
Smithfield alpha 606 
Smithfield beta 610 
Four Oaks alpha 620 
Four Oaks beta 630 
Benson alpha 640 
Benson beta 650 
Dunn alpha 660 
Dunn beta 670 
Godwin alpha 680 
Godwin beta 685 
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tained in the base station controller (BSC), 
which is typically located in the mobile 
switching center (MSC). The neighbor list 
consists of the channels (frequencies) as- 
signed to the site (including its adjacent 
sectors) and the channels assigned to the 
neighboring cell sites. 

These neighbor lists are downloaded into 
the BSC and are used by the BSC to control 
mobile handoffs between adjacent sectors and 
neighboring cell sites. 

An example will help to clarify this 


Ellis is a senior network engineer for BellSouth Mobility, 
DCS, Raleigh, NC. 


KEY 


Four oaks coverace (EI 


BENSON COVERAGE 


DUNN COVERAGE 


Figure 2. Coverage overlaps when all sites 
and sectors are on the air. 


datafill. Imagine a simple system based on 
highway coverage, using three two-sector 
sites. This is a typical configuration where 
coverage is of prime importance, and ca- 
pacity is not the driving factor. 

The hypothetical cell sites are part of 
the RF buildout designed to cover Inter- 
state 95. Cell sites are located at the towns 
of Four Oaks, Benson and Dunn as shown 
in Figure 1 on page 38. 

The distance between these sites is cov- 
ered by deployment of directional anten- 
BENSON'C) nas pointing up and down the interstate. 
On a typical PCS1900 GSM system, a 
channel consists of a control time slot and 
seven talk time slots. Convention has il 
that the alpha sector points north and the 
beta sector points south. 

At Four Oaks, the north sector (alpha) 
is assigned channel 620. The south sector 
(beta) is assigned channel 630 (see Figure | 
and Table 1 on page 38). 


To the south of Four Oaks lies the town / KEY 
KEY of Benson. Its cell site has channel 640 ere ee Ey 
loaded in the alpha sector and channel 650 
FOUR OAKS. COVERAGE [I loaded in the beta sector. Continuing south BENSUNCOVRHAGE BEES 
DUNN COVERAGE | on 1-95, we reach the town of Dunn, with DUNN COVERAGE ae] 


 ——__| 


its cell site loaded with channel 660 (alpha 
sector) and channel 670 (beta sector), 


aia - mm isc 
Figure 3. When the T1 is cut, Benson goes off tls buildout oe _ — I se Figure 4. Coverage changes again when the 
the air, and the coverage changes. with cel] sites located about every five miles Benson beta transmitter fails. 
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Table 2. Original basic nelghbor list 
{typical). 


SITE SECTOR NEIGHBORS 
Four Oaks alpha 610, 630 
Four Oaks beta 620, 640 
Benson alpha 630, 650 
Benson beta 640, 660 
Dunn alpha 650, 670 
Dunn beta 660, 680 


(Note: For illustration purposes, only the 
three sites used in the examples are 
shown) 


north and south of this part of the system. 


Cell site mobile handoyers 

Before we can look at a failure mode, it 
is necessary to look at the basic operation 
of the system and its intracell and intercell 
handovers. Suppose a car is traveling south 
on 1-95 and approaches the town of Four 
Oaks. At some point north of town, the 
mobile originates a call. The call is estab- 
lished on channel 620 (alpha). As the 
mobile passes by the site, the intracell 
handover occurs according to the data in 
the site’s neighbor list. Typical implemen- 
tation has channel 630 loaded, so the mo- 
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bile is handed off from alpha (channel 
620) to beta (channel 630). The beta sec- 
tor has its neighbor list loaded with chan- 
nel 620 (intracell neighbor) and channel 
640 (intercell neighbor), which is the al- 
pha sector of the site at Benson. These 
handovers continue in the same fashion, and 
as the car travels south on J-95, the mobile 
is handed off from channel 640 to 650, from 
650 to 660, 660 to 670 and so on. 

One last point. Coverage from Four 
Oaks overlaps the Benson site, and cover- 
age from Dunn also overlaps the Benson 
site. The coverage at the town of Benson 
from these two sites is weak, but useable, 
even without the Benson site on the air, as 
shown in Figure 2 on page 38. 

Here is where the problem begins. 


Failure modes and coverage 

Suppose the site at Benson goes off the 
air due to a cut leased Tl from the local 
Telco. which occurred when a water line 
Was installed between the local Central 
Office and the Benson site. (See Figure 3 
on page 39). 

The cut T! renders the site at Benson un- 
available, as call traffic cannot reach the MSC 
for processing. The site shuts down auto- 
matically when it loses communcations with 
the MSC. 

Our hypothetical user passes by the Four 
Oaks site. which is loaded with the now- 
absent Benson alpha sector. Although ad- 
equate coverage to maintain a call exists 
between Four Oaks and Dunn, without 
Benson on the air, the sites do not know 
about each other because they are nol on 
each other’s neighbor lists. Hence, as the 
mobile caller travels down I-95, Four Oaks 
cannot hand off to Dunn. Somewhere be- 
tween the two, where Four Oaks’ coverage 
ends, the call is dropped. 

The neighbor lists, as initially imple- 
mented by the original RP engineering for 
these sites, are ltsted in Table 2 above. 
These are typical basic neighbor imple- 
mentations found in many carriers’ 
systems, 

In the second example (see Figure 4 on 
page 39), the beta transmitter at the 
Benson site fails. This is a typical GSM 
failure that takes a sector down. If a@ call is 
up, it passes from the Four Oaks beta sec- 
tor to the Benson alpha sector as normal. 

However, as the mobile caller passes 
Benson, a problem begins. Because the 
beta sector is off the air, the alpha sector of 
Benson, has nowhere to hand off to, even 
though coverage is available from the 
Dunn alpha sector. The site simply does 
hot know that the other sector (Dunn chan- 
nel 660) is available because it is not 
loaded into its neighbor list: 

Table 2 shows that the only neighbors 


Table 3, Improved neighbor list (with redundant coverage). 


606, 610, 630, 640, + beta sector of site north of the Smithfield site 


SITE SECTOR NEIGHBORS 

Four Oaks alpha 

Four Oaks beta 610, 620, 640, 650, 660 
Benson alpha 610, 620, 630, 650, 660 
Benson beta 630, 640, 660, 670, 680 
Dunn alpha 630, 640, 650, 670, 680 
Dunn beta 


650, 660, 680, 685, + alpha sector of site south of Godwin site 


(Note: For illustration purposes, only the three sites used in the examples are shown.) 


loaded into the Benson alpha sector are Four 
Oaks channel 63) to the north and its adja- 
cent sector to the south on the same tower, 
channel 650, which currently is off the air, 

The mobile “drags” the coverage from 
Benson alpha around the site to the south 
side and the call drops shortly after the 
mobile passes by. 


Neighbor list additions 

What would have happened in the pre- 
vious two examples if the neighbor lists in 
Table 3, above, had been implemented in- 
stead of the neighbor lists in Table 2. The 
new neighbor list has three more entries 
per sector for neighbors (five instead of 
two). 

The list has more neighbors because it is 
looking ahead one sector in each direction 
past its immediate neighbor. Compare the 
Table 2 typical implementation with the 
Table 3 implementation, looking at the 
Benson alpha sector as an example. 

In the basic implementation in Table 2, 
Benson alpha only has its immediate neigh- 
bors loaded, that is, Four Oaks beta sector at 
the site to the north, channel 630, and Benson 
beta channel 650 to the south, located at the 
same site, 

In the improved implementation, the site 
knows to look ahead. The system param- 
eters are set to use the strongest available 
neighbor, so under normal system opera- 
tion, the neighbor lists cause handovers to 
proceed exactly as in Table 2. 

To the north, Benson alpha not only looks 
at Four Oaks beta, but knows that Four Oaks 
alpha and Smithfield beta exist as well. Like- 
wise, to the south, in addition to its own beta 
sector, it also knows that Dunn alpha and 
beta and Godwin alpha exist. 

What will happen this time when the Tl 
is cut to the site at Benson? The site at 
Benson is off the air. A southbound caller 
initiates a cal] and is on the alpha sector of 
Four Oaks. As he passes the site, he is 
handed off from Four Oaks alpha to beta 
(intracell handover). The mobile contin- 
ues south on 1-95, The site at Benson is 
not on the air, but this time the neighbor 
list makes the call available for handover 


to the alpha sector at Dunn. Although call 
quality is not as good as normal, the call 
does stay up and is not dropped as the 
mobile moves from Four Oaks beta to 
Dunn alpha. The hole in coverage with the 
failure of the Benson site has been reduced 
to a weak area, all done by neighbor list 
data fill. 

In the second scenario, repeated from 
above, the Benson beta transmitter has 
failed. As the vehicle travels south from 
Four Oaks toward Benson, all is well. 
When the caller goes past the Benson site, 
instead of “dragging” the alpha sector 
around the south side of the site, the neigh- 
bor list indicates that Dunn alpha exists, 
and the call is handed off to Dunn alpha 


instead of being dropped. Again. proper 
neighbor list loading has prevented 
dropped calls by filling in a coverage hole 
caused by equipment failure. 


Summary 

Clearly, in many locations, system re- 
dundancy can be built in by using existing 
coverage that is not normally used when 
all sites are on the air. When all sites are 
operating normally, handoyers occur in the 
simplistic fashion shown in Table 2. How- 
ever, adding additional neighbors to each 
sector builds in a strategy for improving 
system reliability with no additional cost 
in hardware. 

In these cases, call quality will most 
likely be degraded, but call processing will 
continue, with handovers being made, and 
will not necessarily drop if the sites are 
appropriately spaced. 

Not implementing additional neighbors 
will definitely cause dropped calls as the 
mobile drives into a failure-induced hole 
and the sector is “dragged” out. 

This strategy is easily implemented with 
a little additional time and planning when 
the RF engineering of the system is done, 
Having fewer dropped calls and apparent 
holes keeps customers happier, reducing 
churn and increasing revenues. B 
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The secret deal 
for Canadian 
SMR Channels 


By Robert H. Schwaninger Jr. 


On May 14, 1998, the FCC secretly en- 
tered into an agreement with our neigh- 
bors in Canada to allow Nextel and its 
Canadian counterpart, Clearnet, to use 
800MHz channels along the U.S.-Cana- 
dian border, for which use is precluded for all 
other licensees by rule. 

In essence, the agreement would allow one 
U.S. company, McLean, VA-based Nextel 
Communications, and one Canadian company. 
Clearnet, to do what no other American com- 
pany has been allowed to do for over a de- 
cade—that is, to use 800MHz channels in one 
C ld . ) we 
is) othe 
ent, “Special Coordination Pro- 


ie doc uy 
cedures for the Use of Frequencies in the 


819.3875 864.3875 814.7125 859.7125 
819.6875 864.6875 816.3125 861.3125 
819.7125 864.7125 616.6125 861.6125 
819.8375 864.8375 $17.3125 862.3125 
820.6875 865.6875 818.4375 863.4375 
820.7375 865.7375 818.5375 863.5375 


Frequencies listed above will be used for the 
ss hart (Source; FCC documents.) 


Land Mobile Services,” was signed by Ronald 
Amero, director, Space and International 
Regulatory Activities, Industry Canada, on 
April 9, 1998, and was cosigned on May 14, 
1998, by a representative for Regina Keeney, 
chief of the FCC's International Bureau (1B). 


Table 2. Geographic area: within 100km of the 
United States-Canada border between 74° 30’ and 
76° W longitude. 


Paired frequencies 


Paired frequencies 
with Canadian priority use 
(MHz) 


820.4875 865.4875 817.2875 

820.7625 865.7625 817.5125 962.5125 
820.7875 865.7875 817.7625 862.7625 
820.8125 865.8125 818.0126 863.0125 
820.9125 865.9125 818.2625 63,2625 
820.9375 865.9375 818.5125 863.5125 


Note: Frequencies listed above will be used for the 
IDEN digital network only, (Source: FCC documents.) 
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Judging by footnotes and references, the docu- 
ment had been in the works since at least 
Jan. 9, 1997. 

The text of the agreement is fairly short, 
running only two pages (see page 43), with 
a seven-page annex of channel charts that 
identify the hundreds of frequencies 
Nextel can use in the United States and 
that Clearnet can use in Canada. The 
agreement and the associated channel 
charts (reproduced as Tables | through 5 
throughout this article) are amazing in 
their effect and what they say about the 
state of affairs in our government. 

The agreement allows one, and only 


that has limited the number of available 


mately parallel to, the Canadian border. 

Although the agreement language men- 
tions Nextel and Clearnet, the agreement 
attempts to appear neutral as to other op- 
erators that might also be able to use the 
frequency-sharing arrangement across the 
border. For example, if a company in 
Syracuse, NY, can find a sister company in 


Schwaninger, MRT’s regulatory consultant, is a partner 
in the law firm of Brown and Schwaninger, Washington, 
DC, He is a member of the Radio Club of America. 


Itustration by Scott Dolash 


Special Coordination Procedures for the Use of Frequencies in the 
Bands 806-821MHz and 851-866MHz for Land Mobile Services 

Recognizing that the priority use of frequencies by the United States 
of America and Canada remains pursuant to Section 3 of the Arrange- 
ment Concerning the Use of the Band 806-890MHz Along the Canada- 
United States Border!, as amended?, between the Federal Communica- 
tions Commission (FCC) and Industry Canada? hereafter referred to as 
the Agencies; 

Recognizing further that administrations must maintain the flexibility 
to assign frequencies from their respective frequency blocks where they 
enjoy priority usage, using their chosen method of authorization; 

Recognizing that there may be licensees/operators other than Nextel 
Communications Inc. in the U.S. or Clearnet Inc. in Canada on frequen- 
cies identified in Annex A; 

Recognizing that the use of frequencies identified in Annex A may be 
different beyond 100km of the border than that within this border zone; 

Noting that business arrangements may exist between Canadian and 
U.S. system operators, in this case Clearnet Inc. and Nextel Communi- 
cations Inc., which provide for spectrum-efficient, seamless frequency 
re-use plans that extend across the Canada/U.S.A. border and facilitate 
roaming; 

It is AGREED that: 


interference to primary operations in either country, the system opera- 
tors will take immediate action to mitigate the situation. Should reso- 
lution of the interference situation not be found, the interfering station 
will be required to cease operation within 10 calendar days except, in 
the case where public safety licenses are affected, operations would 
cease immediately upon being advised; 


@ no service may be offered by the Canadian licensee within the U.S. and, 


no service may be offered by the U.S. licensee within Canada; and, 


@ any changes to the notified business arrangement will require a review 


by the Agencies. 
The authorizing Agency shall send a notification to the other Agency 


for cach frequency assigned under the terms of this procedure. 


In the event that any of the authorized frequencies listed in Annex A 


are affected by subsequent licensing action by either Agency, operations 
on these affected frequencies in the other country will cease within three 
months from date of notification. 


For any reason whatsoever, this procedure may be subject to uncon- 


ditional withdrawal by either Agency giving three months written notice. 


This procedure is accepted as a revised understanding between the 


FCC and Industry Canada and replaces Special Coordination Procedure 
previously issued to Nextel Communications Inc. and Clearnet Inc., 


originally signed January 9, 1997. This revised procedure will come into 
effect on the date of signature by representatives of both Agencies. 
(signed) (signed) 

Regina M. Keeney Ronald Amero 

Chief, International Bureau Director, Space and International 
Federal Communications Commission Regulatory Activities 

May 14, 1998 Industry Canada 


Industry Canada and the FCC may authorize these system operators 
to use specific frequencies, as set forth in Annex A (consisting of five 
parts) and incorporated herein by reference, within 100km of the United 
States-Canada border that exceed the Power Flux Density limits speci- 
fied in the Arrangement and are in the other countries’ frequency block 


provided that the following conditions are placed on such authorizations: 

@ the system operators must file with their representative Agency a copy 
of the business arrangement listing the frequencies they would be shar- 
ing and in which geographical areas; 

@ agreement will be reached between the Canadian and U.S, licensees 
for each proposed station within the relevant geographical service area 
before it is placed in operation; 

@ in the event that the operations provided for herein cause harmful 
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Canada that will agree to share channels 
across the border, then, theoretically, the 
company in Syracuse could use some Ca- 
nadian channels and vice versa. At last 
check, only one U.S. company, Nextel, had 
an affiliated Canadian company with 
which to use the terms of the agreement. 
Given the recent 800MHz auction, this 
number is unlikely to increase. 


Motorola’s involvement 

If. you.scan the-pages.of the agreement and 
charts, you will not find the name “Motorola 
The language of ihe agreement does not say 


for example, “At the behest of the biggest, 
blue-bat behemoth in land mobile equipment 
sales on either side of Luke Erie, we, the brow- 
beaten members of the FCC and Industry 
Canada, hereby declare. ...” The document is 
a bit more subtle than that. 

However, the fact that Motorola stands to 
benefit by the deal is carved into the foot- 
notes of the frequency charts that 
read: “Note: Frequencies listed above will 
be used forthe IDEN digital network 
only” Stated another way. if you want to ben- 
efit by this agreement, buy Motorola. and buy 
often 


HELLO...whot... 
| con't hear... WHAT... 
signal...what... 
| can’t hear you... 
HELLOOOOO... 


The new PCS network is still under 
development...so you can’t always get 
a strong signal for your digital PCS 
phone when you're in the car. Not only 
that, but digital phones ore 1/3 as 
powerful as cell phones. The best way 
to a dear signal inside your car for both 
PCS and cellular is a Hirschmann 
ON-2d/b Glass Mount dual band 
antenna on the outside. 


Because when you have a weak signal, 
you need a strong antenna. You need 
0 Hirschmann. Call, fax or e-mail us 
today for more information. 


ss 
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Table 3. Geographic area: within 100km of the 
United States-Canada border between 76° and 81° 
W longitude. 


Paired frequencies Paired frequencies 
with U.S. priority use with Canadian priority use 
(MHz) (MHz) 

818.7625 863.7625 809.1625 854.1625 
818.8375 863.8375 809.2125 854.2125 
818.9625 863.9625 809.2375 854.2375 
819.0125 864.0125 8111125 856.1125 
819.0375 864.0375 8111625 856.1625 
819.0625 864.0625 811.6125 856.6125 
819.0875 864.0875 811.6625 856.6625 
819.1125 864.1125 813.1625 858.1625 
819.1375 8641375 813.6625 858.6625 
819.1625 864.1625 814.1625 859.1625 
819.2125 864.2125 815.0625 860.0625 
819.2375 864.2375 815.4375 860.1375 
819.2875 864.2875 815.6375 860.6375 
819.4125 864.4125 816.0875 861.0875 
819.4625 864.4625 816.1375 861.1375 
819.4875 864.4875 816.2875 861.2875 
819.5125 864.5125 816.3375 861.3375 
819.5375 864.5375 816.3875 861.3875 
819.5625 864.5625 816.5375 861.5375 
619.5875 864.5875 816.5875 861.5875 
819.6875 864.6875 816.6375 861.6375 
819,7125 864.7125 816.7875 861.7875 
819.7875 864.7875 816.8375 861.8375 
819.8625 864.8625 816.8875 861.8875 
819.9125 864.9125 817.1375 862.1375 
819.9375 864.9375 817.3375 862,3375 
819.9625 864.9625 817.3875 862.3875 
819.9875 864.9875 817.5125 862.5125 
820.0125 865.0125 817.5625 862.5625 
820.0375 865.0375 817.5875 862.5875 
820.0625 865.0625 817.6125 862.6125 
820.1125 865.4125 817.6375 862.6375 
820.2375 865.2375 817.7625 862.7625 
820.2625 865.2625 817.8125 862.8125 
820,3625 865.3625 817.8875 862.8875 
820.3875 865.3875 818.0125 863.0125 
820.4125 865.4125 818.0625 863.0625 
820.4375 865.4375 818.0875 863.0875 
820.4625 865.4625 818.1125 863.1125 
820.4875 865.4875 818.1375 863.1375 
820.6125 865.5125 818.2625 863.2625 
820.5875 865.5875 818.3125 863.3125 
820.7125 865.7125 818.3375 863.3375 
820.8125 865.8125 818.3625 863.3625 
820.8375 865.8375 818.3875 863.3875 
820,8625 865.8625 818.5125 863.5125 
820.8875 865.8875 818.5625 863.5625 
820.9125 865.9125 818.5875 863.5875 
820.9375 865.9375 818.6125 863.6125 
820.9625 865.9625 818.6375 863.6375 


Note; Frequencies listed above will be used for the 
IDEN digital network only. (Source: FCC documents.) 


There's a real problem here, Since when 
does the U.S. government enter into deals 


with foreign countries that identifies a 
proprietary technology in the terms of the 
negotiated agreement? (“*Earth’ to Interna- 


tional Bureau Chief Regina Keeney, There's 
a call for you from the U.S, Department of 
Justice Antitrust Division on line two.”) 

Then there's that other litte element lurk- 
ing inthe background. As I recall, Motorola 
owns about 30% of the equity in Nextel (and 
hence Clearnet), So what we have here is the 
“Canadian/U.S. IDEN Relief Act of 1998. 
complete with enough caveats to preclude 
any other entity from enjoying the fruits of 
this clandestine compact 

To say that this deal “isn't fair” is to do 
a disservice to the word fair. This little cabal 
of U.S./Canadian chicanery is so patently 


unfair that it makes a mockery out of due 
process and points out how far wrong the 
FCC can go if it fails to allow the American 
public to look over its shoulder, 

Okay, so /’/! be fair. In a meeting I had 
with staff members of the IB in August, it 
appeared that the staff never thought that 
the deal would be a problem. 

“Nobody ever complained about other 
agreements we've brokered.” they said. 

The IB appeared to be acting under the 
advice of the Wireless Telecommunications 
Bureau, which also evidently does not have 
a copy of the FCC rules, Could it be the IB 
was lured into the swamp by the WTB? 


Why the cloak and dagger? 

The FCC’s action, without public no- 
ice, comment, rulemaking or any mention 
in any official document publication, is 
quite curious. Why the secrecy? There are 
many local operators of SMR systems in 
Region 2 (upstate New York) and along the 
Canadian border all the way to Puget Sound 
in Washington. So why weren't these SMR 
operators informed about the discussions 
with Industry Canada (formerly the Canadian 
Department of Communications)? 

Obviously, numerous other companies 
would be vitally interested in participating in 
any discussion that might allow any of them 


to achieve additional channels. Those same 
Operators might be quite concerned to learn 
that Nextel is poised to increase their com- 
petitive position via additional channel depth 
through a sweetheart international agreement. 
So why the secrecy? 

Maybe the whole affair was well-covered 
in the “Toronto City Gazette” next to the 
Blue Jays’ box scores. But the Associated 
Press missed the story, and the FCC never 
put it on the wire. Frankly, the only way | 
found out about it was that one of my clients 
tripped across the agreement almost by ac- 
cident. It was not posted on the FCC's Web 
site. 

The agreement was inked about two 
months ago, but I missed the “grip-and- 
grin” photos of diplomats as they shook 
hands in cyberspace on the deal, using the 
FCC’s new Universal Licensing System, 
thereby adding $2.30 per minute to the cost 
of negotiations. 

At the same time that the FCC is claiming 
increased access to its procedures via the 
Internet, the agency has failed to consider 
what happens if its actions are kept off the 
Web, out of public notices, outside the pages 
of the Federal Register and holed up in file 
cabinets of the International Bureau. 

The only plausible reason for the agency's 
failure to make public this discussion with 


rder for é Ecompany, to osunien this commmenicalans jungle, it must produce a 


Table 4, Geographic area: within 100km of the 
United States-Canada border between 81° and 85° 
W longitude. 


Paired frequencies 
with U.S. priority use 


809.6625 
809.9125 
817.7375 
818.9875 
819.4125 
819.4375 
819.4625 
819.4875 
819.5125 
819.5375 
819.6375 
819.6875 
819.7375 
819.7625 
819.7875 
819.8375 
819.8625 
819.9125 
819.9875 
820,4375 
820.4625 
820.5375 
820.6375 
820.6875 
820.7375 
820.7625 
820.6375 
820.8625 


865.7375 
865.7625 
865.6375 
865.8625 


Paired frequencies 
with Canadian priority use 
(MHz) 


811.2625 
811.4375 
811.5125 
811.6875 
811.7625 
811.9375 
812.0125 


Note: Frequencies listed above will be used for the 
IDEN digital network only. (Source: FCC documents.) 


product that gives reliable service, is cost effective and operates at peak performance. 
TPL Communications gives you this and more with over 25 years of experience, 
knowledge and know-how. TPL's family of continuous duty power amplifiers are 


known around the world as the most reliable, top performing amplifiers on the market —&i 


today. 


Here is a list of just a few of the family's outstanding features: 


HMS Series - 


* Output to 500 watts VHF, 300 watts UHF & low band, 250 watts 800-900MHz. 


* Digital meter & remote monitoring for system evaluation. 
* Self-contained regulated switching power supply. 
¢ Over-temperature & VSWR protection/power reduction. 


LMS Series - 


* Power levels up to 120 watts, from 35 to 960MHz. 


* Digital meter & remote monitoring for system evaluation. 
* Self-contained regulated switching power supply. 
* Over-temperature and VSWR protection/power reduction. 


RXR Series - 


* Accommodates all bands from 35 to 960MHz. 
Input as low as 25mW, output up to 120 watts. 
Supplied with or without a DC power supply. 

* Front panel circuit breaker/switch. 


* Fan option available. 


Leadership by tradition. 


Call 800-Hi POWER for more information 
"3370 San Fernando Rd., #206 * Los Angeles, CA 90065-1417 « (213) 256-3000 * FAX (213) 254-3210 « electronic @ compuserve.com 
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Canada is that it stinks and the FCC knows 
that it stinks. It stinks the same way that John 
D. Rockefeller’s secret deals with the railroad 
smelled, only this time the robber barons are 
trading in spectrum, rather than oil, and 
they're using the federal government as their 
broker. 


Yeah, but is it legal? 

This agreement is fine, as long as Nextel 
doesn’t actually start using Canadian chan- 
nels north of Line A. Huh? What the heck 
are you talking about, Schwaninger? Okay, 
here’s the deal. The governments of 
Canada and the United States can get to- 


gether and agree on anything they want. 
They can decide that in case of Mar- 
tian attack, only women named Greta will be 
allowed to breed with planetary-challenged 
people. These handshake (or tentacle-shake) 
deals can be struck, and it means littleh—un- 
less it gets approved by the U.S. Senate via a 
treaty procedure. 

To be legally effective, however, these 
semi-formal agreements must comport 
with the laws of the local countries. In the 
case of this particular agreement, that may 
be a big problem. First, the agreement would 
create a change in the FCC rules. Such 
changes may only be made pursuant to no- 


Table 5. Geographic area: within 100km of the 
United States-Canada border between 121° 30’ and 
125° W longitude. 


Paired frequencies 
with U.S. priority use 


Paired frequencies 
with Canadian priority use 


Pick any 
itnree: 


= 


& 


rm an “bi 
BUAL 
i — UU J Ai 
Panay when choosing EAGLE WIRELESS 
RF. infrastructure products and services, you can 
choose all three: Price, Features & Quality. EAGLE 
has a full line of R.F. infrastructure products to fill all 
of your transmission needs ranging from full high- 
power FLEX Base Stations to small low-power “fillin” 
Extend-APage systems. All domestic frequency bands 
are covered as well as most international frequencies. 
Quality RF. product at a reasonable price 1s 
Eagle's major objective. Where else can you buy a 
fulHfeatured 300 Watt 900 MHz FLEX base station 
including cabinet, metering and all standard 
accessories for under $12,000. 
Ask about our new 80 Watt 
Low Cost Compact Base Station. 


e@eoecoes@ 


Eagle's full line of R.F. infrastructure 
products are built with the dest 
components available, feature packed 
and very competitively priced. 


EAGLE. 


EAGLE V/IRELESS INTERNATIONAL 


Delivering Quality, Features & Value 
BASE STATIONS / TRANSMITTERS # PCNWER SUPPLES * CONTROL PRODUCTS # REPEATER / FILLIN PROGUCTS © PAGING TERMINALS « SPREAD SPECTRUM PROCUCTS 
800-628-3910 281-280-0488 www.egiw.com  sales@eglw.com 


(952 Cagle Wirgess Intemational FLEX sa rademark of MOTOROLA 
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(MHz) (MHz) 
817.5125 862.5125 810.1375 855.1375 
817.5375 862.5375 810.1875 855.1875 
817.5875 862.5875 810.3875 855.3875 
817.6625 862.6625 810.4375 855.4375 
817.6875 862.6875 810.6375 855.6375 
817.7125 862.7125 810.6875 855.6875 
817.8125 862.8125 810.9375 855.9375 
818.0125 863.0125 811.0875 856.0875 
818,0625 863.0625 811.1125 856.1125 
818.1125 863.1125 811.1375 856.1375 
818.3375 863.3375 811.5875 856.5875 
818.4375 863.4375 811.6375 856.6375 
818.5375 863.5375 812.0875 857.0875 
818.5875 863.5875 812.1125 857.1125 
818.7125 863.7125 813.0375 858.0375 
818.7375 863.7375 813.0875 858.0875 
818.8375 863.8375 813.1125 858.1125 
819.0375 864.0375 813.1375 858.1375 
819.0625 864.0625 813.1875 858.1875 
819.1125 864.1125 813.8375 858.8375 
819.2125 864.2125 813.8875 858.8875 
819.2875 864.2875 814.0375 859.0375 
819.3125 864.3125 814.0875 859.0875 
819.4125 864.4125 814.1125 859.1125 
819.4375 864.4375 814.1375 859.1375 
819.4625 864.4625 814.1875 859.1875 
819.4875 864.4875 815.0375 860.0375 
819.5125 864.5125 815.0625 860.0625 
819.5625 864.5625 815.0875 860.0875 
819.5875 864.5875 815.1125 860.1125 
819.6875 864.6875 815.1375 860.1375 
819.7875 864.7875 815.2875 860.2875 
819.8375 864.8375 815.3125 860.3125 
819.8625 864.8625 815.3875 860.3875 
819.9125 864.9125 815.5375 860.5375 
819.9375 864.9375 815.5625 860.5625 
819.9625 864.9625 815.5875 860.5875 
819.9875 864.9875 815.6375 860.6375 
820.1125 865.1125 815.7875 860.7875 
820.3125 865.3125 815.8125 860.8125 


820.3375 865.3375 815.8375 860.8375 
B20.38 865.38 B15.88 B60.8875 


5 .6875 
Bt 375 865.7375 816 861.1375 
B20.7625 865.7625 8 3 
820.8375 865.8375 816. 864 ae 
820.8625 865.8625 816.3875 861.3875 


Note: Frequencies listed above will be used for the 
IDEN digital network only, (Source: FCC documents.) 


tice-and-comment rulemaking in accord with 
the Administrative Procedures Act. No 
rulemaking—no deal. 

Next, the deal would have to be shown to 
be in the public interest and not harmful to 
small business in accord with the Regula- 
tory Flexibility Act. | humbly suggest that a 
deal that benefits only one entity and its 
major equipment supplier is unlikely to be 
found to be “in the public interest,” and I 
further suggest that the effect of allowing 
Nextel carte blanche in avoiding the prohi- 
bitions on the use of Canadian frequencies 
will be deemed detrimental to competing, 
smal] businesses. 

Next, the deal would have to conform 
with the terms of the most recent 800MHz 
auction of the upper 200 channels and the 
decisions within the orders for future action 


on the lower 150 channels. If the agency 
knew this deal was in the works (which the 
agreement implies) and failed to inform the 
public, then the auction was an even bigger 
farce than suspected. 

The courts take a dim view of agency ac- 
tions that provide a special benefit to a single 
entity while hiding its gift within unpublished 
deals squirreled away 
in the files. What pos- 
sible comments might 
have been received to 
the auction dockets if 
all commenters had 
been informed about 
these pending nego- 
tiations? Who else 
might have joined the 
bidding? We don't 
know—and neither 
do the courts. 

Then there's the 
freeze. Many of the 
channels that Nextel 
might want to license 
in accord with the 
deal are caught up in 
an application freeze. 
How does Nextel get 
around the freeze? 
Again, those pesky 
U.S. laws are in the way. 

There's also the problems of ex parte ac- 
tions before and by an agency that fails to 
notify affected parties; figuring out frequency 
coordination issues; failure to provide publi- 
cation of a substantive rule change, thereby 
causing the document to be legally ineffec- 
tive; and a host of other little problems gen- 
erally known as laws, statutes, due process 
and equity. 

So, as bird cage liner, the agreement is in- 
teresting. As a legally enforceable document 
allowing Nextel to avoid the plain language 
of the FCC rules, it has a way to go. 


Kill it before it mutates 

If history is our best teacher, then the 
industry should recognize that Nextel will 
use this two-page agreement as justifica- 
tion for moving forward in its plan to le- 
verage its Canadian channels. We should 
not let this occur. Fortunately, the agree- 
ment itself provides an out. 

One of the terms of the agreement states, 
“(flor any reason whatsoever, this procedure 
may be subject to unconditional withdrawal 
by either Agency giving three months writ- 
ten notice.” ] suggest that we, the American 
people, remind our government that such 
sweetheart deals are not to be tolerated in a 
free-enlerprise system. 

{ respectfully recommend that every 
SMR operator, every private user of 800MHz 
channels north of Line A, every community 


repeater operator who ever had to get Cana- 
dian clearance, CTIA, AMTA. PCIA, SBT, 
ITA, UTC, and every other association whose 
members were left off the invitation list to 
discuss the agreement, contact the FCC and 
tell them to withdraw immediately. These 
demands should include a request that any 
further discussion regarding future use of 
800MHz channels north of Line A should in- 
clude representatives of all affected parties. 

Government works best when it works in 
the open, not behind closed doors. The Sun- 
shine Act and the Freedom of Information 
Act and similar legislation were created spe- 
cifically to allow citizens to review and par- 
ticipate in the decision-making process of our 
elected and appointed representatives. Secret 
deals that provide gross favoritism to a single 
company must be vigorously discouraged. 

The history of the FCC’s regulation of 
Nextel is one of constantly emerging evi- 
dence of secret deals. The original Fleet Call 
waiver request in 1991, which was signed by 
a host of ex-FCC officials; the expansion of 
loading credit, which allowed Nextel to claim 
sufficient loading for any requested facility; 
the grant of the OneComm applications in 
1994, en masse and on a Saturday, which was 
explained by reference to an electronic filing 
method that was unpublished. untried, and 
unknown before or since that date; the accep- 
tance of thousands of Nextel applications 
without coordination, or proper fees, or engi- 
neering for which the FCC has formally pub- 
lished a denial, but which its records show is 
completely true; the forbearance by the 
agency to demand construction information 
from Nextel despite its receipt of a request to 
do so in 1996; the grant to Nextel of hun- 
dreds of improperly short-spaced channels in 
the FCC’s computer run of 1995; the FCC’s 
allowing Motorola to sell a 900MHz wide- 
area license that was improperly granted by 
the FCC in violation of a U.S. Justice Depart- 
ment consent decree involving Nextel; the 
grant of assignment applications to Nextel for 
its purchase of hundreds of unconstructed 
Transit Communications channels; the FCC's 
progressing with the 800MHz auction with- 
out required authorization by the Small Busi- 
ness Administration in 1997; and on and on, 
The list of known shenanigans is practically 
endless. 

It is time that the industry demand that 
Nextel receive equal treatment under law. 
It is time for Congress to seek resignations 
from all federal employees who have par- 
ticipated in brokering these deals. 

It is time for the agency to admit its 
problems, its weaknesses and its inability 
lo resist participation in improperly pro- 
viding assistance for unfettered growth of 
a single, favored company. 

It is time for something as basic and hokey 
and necessary as honest government. B 


D.T.M.F 
DECODER 


For interconnect and remote 
control applications 


The Model 
NC401 isa 
micro- 
minia- 
ture 
DTMF 
decoder, 
designed for 

selective control of local 

or remote applications. 

Measuring .80"W x 1.37"L x.23"H, the 
NC401 combines three distinct, multi- 
addressing decoders offering multiple 
user-configurable functions. All pro- 
grammed features are stored in non- 
volatile E2Prom memory and are easily 
programmed by means of a conventional 
DTMF encoder or the Model NC500 
Universal/P.C. programmer. This highly 
engineered decoder is ideal for portable 
radio applications having limited space 
for accessories. The NC401 comes 
complete with micro-miniature 14 pin 
header and 12” color coded cable 
assembly. 


VOICE SECURITY 
ENCRYPTION 


The Model NC802 Model 
is a miniature E; 

inversion 
scrambler 
designed 

to # 
provide 
intermediate 

level security for 

two-way radio voice 

communication systems 

and is a perfect, cost-effective 

solution to entry-level voice scrambling 
as a defense against unauthorized or 
casual listeners. The NC802 provides 
eight user selectable carrier codes 
commonly used by other manufacturers 
and interfaces easily to most radios with 
near transparency to the user 


For Detailed Specifications or Product Catalog 
call our 24-Hour NorFax retrieval system 
at 530-477-8403 or E-Mail PACS LORA Sc lrcoun SOIC net. 


(\Bvoncoms 


15385 Carrie Dr., Grass Valley, CA 95945 USA 
Circle (64) on Fast Fact Card 


September 1998 MOBILE RADIO TECHNOLOGY 47 


The backup plan 
(Plan B?) 


dh pia un run an 


99.9999% or better, but never 

speaking of communication systems in 
general and dispatching systems in 
particular, 

Why is it that the 0.0001% of downtime 
is what sticks in the mind of those who 
sign our checks? Never mind the 
99.9999% of the time that the system was 
“up” and operating normally. Another 
thing—why is it that the “down” time al- 
ways seems to occur at a crifical time? Is 
it & perceived problem or a real problem? 
If the boss perceives it as a problem, it is 
a real problem to us! And believe me— 
when the dispatch center goes down, the 
boss will perceive it as a problem! 

As our world of electroni¢s has become 
more sophisticated (read, “computer- 
dependent”), our capabilities have greatly 
expanded, The capabilities of such sophis- 
ticated equipment are limited primarily by 
the imaginations of those designing or 
buying such equipment. All of the prover- 
bial “bells and whistles” that can be at- 
tached to the ultra-sophisticated, comput- 
erized equipment are nice to have but may 
nol be so essential when the chips are 
down, This sophistication comes with a 
price beyond the purchase and initial in- 
stallation costs. Maintenance requirements 
are more stringent and require greater tech- 
nical expertise than they did for older tech- 
nology. The problem becomes more com- 


COMMERCIAL 
POWER SYSTEM 


Figure 1: Block diagram of the backup power system at the dispatch 


center. 


chnically speaking 


plex when we “put all our eggs into one 
basket.” 

A perfect example is the dispatching 
ter of my 0 , the South 
olina Fores 

W 

as did i 
is country 


jaying to another a “repeater 

a human repeater, if you will). Each county 
had several lookout towers, with one tower 
designated as the dispatch tower for each 
county. Thus, we had single- -county 
dispatching. 

The time came when the old lookout 
towers were phased out and ped wi 
air patrol—the passing of an era. There i 
something about a lookout tower that can't 
be replaced by airplanes—although our 
pilots do a good job of detecting and di- 
recting the suppression of wildfires. 

Then came more reorganization. Dis- 
tricts were combined to I rm regions, and 
several forestry “areas” 
the regions. A region typically has five for- 
estry areas, typically consisting of about 
four counties each, Every area was set up 
(crudely) to dispatch for the counties 
within it. Thus, we had four-county dis- 
patching in typical areas. 

Ultimately, dispatching, was moyed to a 
central point within the region. The dis- 
patching center now serves the entire re- 
gion (19 counties), The region is so large 
that the weather might be wet in one part 
of the region while wie might rage in 


tendant rel, 


another part, The radio system consists of 


several VHF high-band repeaters, some on 
mountaintops, along with several simplex 
stations controlled via telco lines back into 
the dispatch center. Now, with single-point 
regional dispatching. 
the center has 
beco an all- 
impqpent hub in our 
communication sys- 
tem, It has to remain 
rial even in the 
face of powerful storms 


that seem to plague the 
soulneast. 
For that reason. 


lightning and surge 
protection, along with 
backup power, were 
my foremost concerns. 
With single-point dis- 
patching. downtime is 
an unaffordable luxury. 
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re carved out of 


However. we could hand off dispatching 
to another region through the T] lines in 
an emergency (assuming the T] circuits 
were operable). A large backup generator 
was installed along with a UPS system. 
Only critical components were served by 
the UPS. The generator could service most 
of the building. Because the generator is 
fueled by natural gas, it could run indefi- 
nitely without concern for fuel. 

Figure | below shows a simplified block 
diagram of the interconnection of the genera- 
tor, UPS and dispatching equipment. The 
UPS supplies only the critical components of 
the dispatch system. The UPS is a “standby” 
unit as Opposed to an “online” unit, Even with 
the UPS in the standby mode, the power feed- 
ing the UPS outlets passes through the UPS 
and is conditioned by it. In the event that the 
UPS doesn’t “like” what it sees from the com- 
mercial power source (or generator), the UPS 
will switch to “inverter” operation, using the 
internal batteries to produce power. As long 
as the power feeding the UPS is within toler- 
ance (frequency and voltage), the UPS sim- 
ply passes the power through (while using it 
to float-charge the UPS batteries). 

If the commercial power fails, the UPS will 
automatically go to the “inverter” mode and 


Kinley, a cenified electronics technician, is regional 
communications manager. South Carolina Forestry 
Commussion. Spartanburg. SC. He is x member of the 
Radio Club of America. He is the author of Standard 
Radio Communicazions Manuai: With Instrumentation 
and Testing Techniques. which is available for direct pur- 
chase. Write to 204 Tanglewyide Drive, Spartanburg. SC 
29301, Kinley'’s emaii address is hkinley@aal.com. 


Photo 2. The new way. South Carolina Forestry Commission air 
patrol pilot Jimmy Tobias stands beside his Cessna. Tobias flies air 
patrol to detect wildfires and to direct fire-fighting resources in the 


suppression of those wildfires. Ground crews rely heavily on Tobias’ 
skill In directing thelr movements and keeping them safe as they 
‘work’ the fire. 


generate power for the UPS outlets. At the 
same time, the generator will start. Once the 
generator comes up to full power and stabi- 
lizes, the transfer switch will switch the elec- 
trical system to the generator. If the genera- 
tor power is within tolerance, the UPS will 
revert (o the “normal” mode, and the inter- 
nal batteries will resume charging from the 
generator power source. Thus, the UPS is 
only online for a short period of time (as- 
suming that the generator is operating 
correctly). 

Recently, we experienced a power failure 
late in the afternoon. No thunderstorms 
were in the area, but the power was out for 
an hour or so. The UPS took over until the 
generator came on line. However, once the 
generator came on line, the UPS would 
switch back and forth between “normal” 
and “inverter” operation. This indicated 
that the UPS did not like the power com- 


ing from the generator. A quick check of 


the generator revealed that the generator 
frequency was fluctuating. The UPS fre- 
quency window was set to accept a fre- 
quency variance of 43Hz, the maximum 
window allowed. 

We called a service company to service the 
generator, During the testing and “adjusting” 


of the generator, a voltage rise or surge set off 


something akin to a fireworks display in the 
dispatch center—complete with smoke, fire 
and screams as the dispatchers ran out the 
back door! Several of the lower-priced 
plastic-cased surge protectors literally 
smoked and tripped circuit breakers on the 
breaker panel. These are basically MOV 
shunt devices that ultimately fail in the 
shorted mode—often in an impressive dis- 


play that will scare off even the most daring 
dispatcher. After we finally got everything 
stabilized and back “up.” we were able to 
coax the dispatchers back into the building. 

At that point, | promised that I would get 


Introducing the new... 


HAND HELD 
RECEIVER 


ongoose is a light 
‘eolont receiver that’s 
ideal for quick indoor 
sweeps by propagators. 
Internal memory stores signal 


strength that can be output to 

a PC with a serial cable 

Large graphic EL backlit display 
allows user to view any 3 
channels simultaneously 
Rechargeable Ni-Cad Battery 
Audio can be heard through 
headphone jack or an infernal 
speaker 

Available in most papular 
frequency formats 
Weighs under 5 Ibs. 
(Including battery) 


design solutions from Berkeley Varitronics. 
Call us soe for more information: 

f ? Fax: (732) 548-3404 
itucrets “http: Hwww. bysystems.com 
E-mail: info@bvsystems.com 


ose is just one of many exceptional 


“a 8° BERKELEY 
cs". VARITRONICS 
oot “SYSTEMS 


those plastic-cased cheap surge protectors re- 
placed with better units that would not 
threaten to catch fire. 
] will continue this saga next month. 
Until next time—stay tuned! i) 


When you need more than 
the Champ Ultra-Lite 
and not as much as 

a Champ, you need 

the Mongoose. 


x 
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RFS Cablewave builds state-of-the-art facility 


RFS Cablewave Systems has moved into 
its new manufacturing plant. headquarters 
facility and eastern regional service center in 
Meriden, CT. 

The new facility occupies about 10 acres 
on a 52-acre parcel of land. The structure it- 
self is 4-mile long and contains a 310,000- 
square-foot manufacturing plant for cables, 
antennas, warehousing and shipping. and 
40.000 square feet for the executive and ad- 
ministrative offices, sales. marketing and en- 
gineering departments The faeilityes project 
cost exceeded 520 million 

The grand opening is set for October, The 
open house for employees and their families 
was on June 20 

“The building was a massive effort of so 
many people,” said George Gigas, president 
of RFS Cablewave Systems. He explained 


that one of the critical components of the new 
expansion effort had been the development 
of a partnership between RFS Cablewave. the 
state of Connecticut and the city of Meriden. 
RFS Cablewave chose the Meriden site after 
extensive economic and demographic analy- 
sis of various locations within and outside 
the state of Connecticut. 

“It took nine months to design, and 13 
months to relocate.” Gigas said. 

The main office has a tall. open entryway 
with floor-to-ceiling windows that allow.a 
view of the surronding forest. The actual 
manufacturing plant ts clean, with clearly 
marked walkways and blue machines. “We 
painted all the machines, and we have ac- 
quired some new machines,” Gigas said 

“The facility is outstanding as far as en- 
ergy conservation is concemed.” Gigas said. 


RADIG FREQUENCY SYSTEMS, INC, 
©) Cablaweve Syataina Oiviaion 
see Otten 


RFS Cablewave's facility contains a 
310,000-square-foot manufacturing 
plant. 


Offices make up 40,000 square feet of 
the RFS Cablewave's headquarters. 


EMR Corp, 22402 N. 19th Avenue Phoenix, Arizona 85027 Tel: (602) 581-2875 
1-800-796-2875 Fax: (602) 582-9499 E-mail: info@emreorp.com Web; emreorp.com 
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The building has a sophisticated climate con- 
trol system that maintains comfortable tem- 
perature in all seasons. All roof surfaces are 
pitched to avoid standing water and ice build- 
up in the winter. To conserve energy, the 
lights in individual offices also shut off auto- 
matically when there hasn't been any move- 
ment in a certain period of time. 

For employees. two lunchrooms hold new 
vending machines, bulletin boards. and tables 
and chairs. There are patios for outside din- 
ing aswell. The facility contains expandable 
meeting rooms 

“Everything is useable space,” Gigas said. 
“We can easily expand to twice our present 
capacity. 

“With this new plant, we expect to satisfy 
any level of future demand in a very timely 
manner,” he continued. “The employees are 
crosstrained on different products 
and processes to enhance mantiluc- 
turing flexibility.” 

RFS Cablewave Systems em- 
ploys more than 300 people in the 
facility, an increase of 100 employ- 
ees [rom a year ago. The company 
also predicts the creation of 285 ad- 
ditional jobs over a three-to-five- 
year period. 

“We haye people who have been 
with the company more than 10 
years, some 20 or 30 years. We have 
very little fluctuation. People like it 
here.” Gigas said. 

RFS Cablewave Systems, 
founded in 1973, is the North American part- 
ner of the globally operating RFS group with 
manufacturing locations in Australia, Brazil. 
France, Germany and the United States. The 
six flags flying in front of the new facility 
represent these 
countries. and the 
state of Connecticut. 

The company 
Serves its Customers 
in North America, 
Latin America and 
the Caribbean from 
the new facility as 
well as two other re 
gional sales and cus- 
tomer service cen- 
ters in Illinois and 
California, and a 
network of autho- 
rized stocking dis- 
tributors 

The address for the main office is: 200 
Pondview Drive, Meriden, CT 06450. 


George Gigas has 
served as RFS 
Cablewave presi- 
dent for 13 years. 


FCC Notes 


New rules promote commercial 
use of 47GHz military band 

The FCC recently adopted a Memo- 
randum Opinion and Order and Notice 
of Proposed Rulemaking representing 
the next step in the commercial utiliza- 
tion of the 47.2GHz-48.2GHz fre- 
quency band. This band was initially de- 
veloped for military use and now holds 
the potential for commercial use. The 
Commission concluded that it should 
take a flexible approach to regulating the 
“frontier” band, allowing licensees to of- 
fer any service consistent with the 
United States Table of Allocations and 
the Commission’s rules. The Commis- 
sion is finding that the dominant use 
probably will be fixed and point-to- 
multipoint satellite services. 


WTB announces 
new management team 

The Auctions and Industry Analysis 
Division of the Wireless Telecommuni- 
cations Bureau (WTB) has a new man- 
agement team. Amy Zoslov has been 
named chief of the division. She has 
served in the Mass Media Bureau, the 
Cable Services Bureau, the office of 
Commissioner Duggan and the WTB. 
Zoslov was most recently deputy chief 
of the division. Mark Bollinger has been 
named deputy chief (legal) and will 
oversee the legal and finance branches 
of the division. He was previously the 
division legal advisor. Louis Sigalos has 
been named deputy chief (operations) 
and will oversee the auction operations 
and expenditures management branches 
of the division. He previously was the 
chief of the auction operations branch. 


AMTA requests rulemaking 

The American Mobile Telecommuni- 
cations Association (AMTA) has re- 
quested that the FCC adopt rules chang- 
ing licensees’ status from primary to 
secondary if those licensees have not 
started using “spectrally-efficient” equip- 
ment by a certain date. AMTA proposes 
that the conversion date be determined by 
the licensees’ market. The licensees in 
markets 1-50 would have until Dec. 31, 
2002 to change their equipment; markets 
51-100 would have until Dec. 31, 2008, 
and the remaining markets would have to 
convert by Dec. 31, 2020. The FCC has 
not acted or commented on the proposai, 
nor has it begun a rulemaking proceed- 
ing, which would be required for 
AMTA’s request to be adopted. 


GN Netcom completes acquisition of ACS Wireless 


GN Netcom, based in Copenhagen, Den- 
mark, has completed the previously reported 
acquisition of ACS Wireless, a headset 
manufacturer. ACS Wireless stockholders 
approved the terms of the agreement. A new 
company, GN Netcom, Inc., has been 
formed by the merger of GN Netcom’s 
North American organization, GN Netcom/ 
Unex and ACS Wireless. 

P. Michael Fairweather will be president 
of GN Netcom, a position he held previously 
with GN Netcom/Unex. The company plans 
to continue operations in both Nashua. NH, 


and Scotts Valley, CA. 

The new company will continue to design, 
manufacture and market telephone and com- 
puter headsets under the brand names GN 
Netcom UNEX and ACS. Products are sold 
to the mobile, call center, commercial and 
consumer markets through the organization's 
worldwide distribution. 

“Our customers, distributors and employ- 
ees will all benefit from this merger,” 
Fairweather said. “We have spent the last few 
months planning a smooth transition, and are 
ready to move ahead quickly.” 


Bird's Dry Loads and Attenuators... 


Call us and get all the details. (440) 248-1200. 


mw Robust designs and conservative ratings, 2W - SOOW. 


ce 


mw Low VSWR - typically 1:10:1 or better, DC to 1GHz. 
1.2521 max., 2.4GHz and beyond. 


w Even heat distribution for lower substrate temperatures. 


m Standard connector types include N, TNC, BNC, 
SMA and IEC 7/6. 


1 Electronic Corporation 

\ | A Member of Bird Technologies Group 
30303 Aurora Road + Cleveland, OH 44139 
Phone: (440) 248-1200 « Fax: (440) 246-5426 


Copyright @ 1997, 1998. Bird Electronic Corporation 
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He vou love the convenience of a belt clip on 
vour portable, but hate the way plastic always 
seems to break 


Tellabs, Coherent 
to complete merger 


The antitrust division of the U.S, Depart- 
ment of Justice has reviewed the merger of 
Tellabs and Coherent Communications Sys- 
tems and will not oppose the merger. The 
{wo companies anticipate that the merger 
will be completed in September. 

The company will design, manufacture 
and market echo cancellation and con- 
ferencing products for international telecom- 
munications companies, cellular and PCS 
providers, and network operators. 


OVW Vong 


Duke Energy markets towers, property holdings 


Duke Energy announced that it has cre- 
ated a subsidiary, Duke Communication Ser- 
vices, to market more than 34,000 existing 
tower and property holdings in 33 states to 
help meet the growing need for antenna sites. 

Since 1996, Duke has been working with 
wireless providers and local city and county 
planners in North Carolina and South Caro- 
lina to install antennas on top of electric trans- 
mission towers. This has enabled wireless 
providers to market their services faster, less 
expensively and with less. difficulty than if 
they had to construct their own free-standing 


New from BEE" 


Clip-on Cases 


Available in 
Leather or Durus* Nylon 


BEE” has a solution for you! 


GEfe PRODUC 


ODURUS® 


MADE IE UGA 


Durus 
leh (S00) 336-3115 © 


Now your choice of three convenient 
ways to carry your radio case: 


Our new spring steel belt clip mounted on the back 
of either leather or Durus 


Our famous quick disconnect swivel option 


Regular snap down belt tlap. 


212) Roberts Drive, Broadview, HL 60153 
Pare (SO) 345-209 1 
E-Maik beecose! aol cont 


lormed trom heavy gauge, heat treated, powder 
coaled spring steel and is securely riveted 
to the back of the case. You'll never have to 


cases 


Leather 


HED anid Dues ane registered 
Tradvatiard 
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towers and antenna structures. The existing 
tower sites have been received by planners 
and local communities as alternatives to free- 
standing towers with single attachments, 

Jim Miller, general manager of Duke Com- 
munication Services, said: “The creation of 
Duke Communication Services will take this 
effort a step further by leveraging Duke's ex- 
isting communications tower network across 
the eastern United States to offer the wireless 
industry thousands of desirable co-location 
tower sites, These additional sites will help 
the wireless industry develop their systems, 
so they can offer customers the reliability they 
demand.” 

Duke Communication Services is an un- 
regulated division of Duke Energy Transmis- 


: ret lO 0 
feet along Duke 
Energy's 3|-state 


natural gas transmis- 
sion system and 
Duke Power's 20,000 
Square-mile service 
territory in North and 
South Carolina. 

J complete turn-key 
services lo design, 
construct, install, own 
and manage co-loca- 
tion antenna sites 
throughout the east- 
ern United States. 

Gi thousands of po- 
tential co-location 
antenna sites within 
or near the rights of 
way on Duke 


Sssion system an 
22.000-mile na- 
jural gas transmission 
sysiem. 

J more than 30.000 
antenna siles on ex 
isting electric trans- 
ower. mission lowers, rang- 
ing from 75 to 200 feet, in North and South 
Carolina 

O a user-friendly computer application to 
idenufy existing antenna sites available on the 
World Wide Web at wwiwdukecomsyves.com. 


subsidiary, of land acquisition, 
design engineering. project management and 
construction. It also will work closely with 
Duke Power and Duke Energy's natural gas 
pipeline telecommunications groups. 


| News Notes 


Dictaphone, Stratford, CT, has formed 
a commercial markets sales division within 
its Communications Re- 
cording Systems (CRS) 
group to serve call cen- 
ter customers. “The call 
center business is grow- 
ing by more than 20% per 
year, and managers are 
: being overwhelmed by 
Elwell new technologies,” said 
Ron Elwell, senior vice president and gen- 
eral manager of Dictaphone’s CRS group. 
“Voice recording is no exception. Our team 
of specialists thoroughly understands the 
needs of call centers, so they're better 
equipped to help customers sort through 
the technology choices.” 

The American National Standards In- 
stitute (ANSI) approved another standard 
in Project 25 suite of standards, according 
to Project 25 Steering Committee Co-chair 
Art McDole, who also noted that the Tele- 
communications Industry Association (TIA) 
is publishing “Project 25 Vocoder Descrip- 
tion" ANSI/TIA/EIA-102-BABA-1998. John 
DiSalvo, chairman of the Project 25 User 
Needs Sub-committee, said the formal 
adoption of the standard would ensure its 
industry-wide acceptance. 

Dataradio, Atlanta, has installed IBM’s 
middleware network technology on the ex- 
isting Dataradio Wireless Network at Ari- 
zona Public Service (APS), Phoenix. “Reli- 
ability and stability were our main concerns 
in implementing a new system,” said se- 
nior communications engineer Claes 
Laestander. “We wanted to use our exist- 
ing Dataradio network, and nothing else 
would fit. CAD was not considered a good 
solution,” 

Motorola's Land Mobile Products Sec- 
tor (LMPS), Schaumburg, IL, will manage 
wireless communications equipment facill- 
ties on Houston-based Waste Manage- 
ment North America’s 
sites across the coun- 
try. Under the agree- 
ment, Motorola's An- 
tenna Site Division will 
manage future facilities 
at Waste Management's 
transfer stations, build- 
ings and recycling facili- 
ties. “Motorola can help 
property owners, such as Waste Manage- 
ment, maximize their potential revenue 
from these communications facilities,” said 
Joni Glockner, director of operations for 
the antenna site division. 

Dataradio, Atlanta, will supply Sedgwick 
County, KS, with a countywide mobile com- 
puting system. The plans include a multi- 
site 800MHz data network from Dataradio 


Glockner 


to support the Sheriff's Office’s mobile 
eee 


computing needs. The network will enable 
other public safety entities within the county 
to utilize mobile computing. The mobile com- 
puting system will consist of four base sites 
for countywide coverage, as well as the net- 
working of 200 Sheriff vehicles through a 
Dataradio Multi Site Controller. 

Crown Communications, Pittsburgh, PA, 
has acquired all of the common stock in a 
Dallas-based partnership called Abner, in- 
cluding Abner’s principle assets, which are 
five communication towers that serve the Dal- 
las metropolitan area. Abner was founded 


about six years ago to take ownership of 
towers that its partners had owned indi- 
vidually as part of other communications 
businesses in which they were involved, 
including SMR, paging and community 
regulators. 

TriTech Software Systems, San Diego, 
CA, has installed its VisiCAD for Fire/EMS 
at the San Diego Fire Department. The Win- 
dows NT-based computer-aided dispatch 
(CAD) system incorporates vehicle routing, 
high-resolution integrated mapping, com- 
prehensive graphical reports, and a fire 


RELIABILITY! 


Walking the Talk at Samlex 


Samlex models SEC 1212 and SEC 1223 
First, we build in reliability, then we back it up with this 


Year 


\ Warranty J 
Ne Y 


If your power supply doesn’t have a 3 Year Warranty....Why Not? 


@ UL Listed to US. and Conodion Sofety Standards 
@ 3 Year Limited Warranty 

@ Comply with FCC Port 15 Class B Stondards 

@ Switched Mode Design 
@ High Reliability 

@ High Efficiency 


@ 10 Amp & 23 Amp Models 
@ Optional Radio Enclosures 
@ |mmediate Delivery 
@ For HE UHF & VHF Tronsceivers @ Competitive Pricing 


The New 
Standard in 
Base Station 
Power Supplies 


Custom designed radio cabinets integrate 
your mobile radio and power supply to 
create a functional and attractive desktop 
base station unit. 


If safety, performance and value are important issues to you 
Call Samlex America, Inc. 
1-800-561-5885 


Internet : http://www.samlexomerico.com mm Email : samlex@somlexamerico.com 
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and emergency medical triage system. “VisiCAD for Fire/EMS’ 
advanced feature set enables fire departments 
to reduce response times, streamline resource 
deployment and enhance dispatcher productiv- 


C iN Fe — ity,” said Christopher D. Maloney, president 
, - F fF 4 of TriTech. 


Nextel Communications, McLean, VA, has 
Tone and Voice Seals purchased a centralized test and monitor- 
ing system from TTC, 
Germantown, MD. The 
$3.1 million sale included 
TTC’s Centest 650 remote test units, TTC's 
NetAnalyst client/server-based test man- 
agement software, Clear Communication’s 
EarlyWarning intelligent surveillance soft- 
ware and TTC's professional services sup- 
* Vibrate Option me oe = eee further 
‘ : “RY y 2-7/1" . establishes the need for TTC’s proactive, 
Bote Rim ce mE RaS Mayerick systems-based approach to network mori- 
» 2-3 Year Limited Warranty toring and testing,” said Gary Mayerick, 
Available president, systems and software, TTC. “TTC's centralized test 
system will enhance Nextel's ability to assure network availabil- 


ai ity and will play a critical role in verifying and maintaining Nextel's 
ery network performance for its nationwide customers.” 
Lenbrook Wireless Communications, Pickering, Ontario, has 


Shinwa Communications of America Inc. appointed Pat Connelly Repair (PCR), Indianapolis, as the ser- 

P.O. Box 26407 vice center for warranty repairs of Powerwave Technologies’ (for- 

Oklahoma City, OK 73126 merly Milcom International) land mobile amplifiers sold by 

ORDER TOLL FREE: 1-800-627-4722 Lenbrook. PCR will also handle all non-warranty repairs of 
FAX TOLL FREE 1-800-759-1722 Powerwave land mobile amplifiers. 


Providing Tone and Voice Pagers 
® for over twenty years 


Maloney 


Features: 

¢ Synthesized, PC Programmable 
* 2-Channe! Operation 

* Multi-Address Format 

* Channel Monitoring Capability 
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Here’s a Family that Keeps its Secrets 


Introducing Selectone’s Full Line of Voice Encryption Products 


Today more than ever, the world of two-way communications needs 

the advantage of secure voice. The Selectone family of voice encryp- R : Spatial — 
. . . x of rs. 
tion products offers you a clear choice at affordable prices. te ar ee ST-22, ST-20B 


From the low-end inversion scramblers, the ST-22 and ST-20B; to our 
mid-range scramblers, the ST-25B with digital rolling code security; 
to the state-of-the-art Advantage-Plus encryption series with time 
domain scrambling and digital signal processing, Selectone will pro- Mid-range 
vide the right product match for your specific security requirements. mae oe 
No hassles. No overselling. No kidding! 


We're confident that our product line is exactly what you're looking 
for, and we'll provide you with a personalized quote to prove it. 
Simply give us a call, send us a fax or write to us with your require- 
ments, and we'll provide you with a customized quote at no cost. It's 
simple. It's free. And best of all, it introduces you to the finest family 
of encryption products in the world. You have our name on it. 


S8Ie/ectone 


Selectone, Inc. - 3501 Breakwater Ave. - Hayward, CA 94545 USA 
Phone: 510-781-0376 - Fax: 510-781-5454 - Internet: www.selectone.com 


State-of-the-Art 
Advantage-Plus 
series. 

ST-50, ST-51, 
ST-52 


CUSTOM QUOTES AVAILABLE 


1-800-227-0376 
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STOP 
LIGHTNING 
DAMAGE. 


RF Surge Protectors 


Many 
Decoder intended for maintenance, monitoring avilable to 
as Te r Te Se Hark Systems has developed the new protect PCS, GPS, 
re Verifier II, a Flex and POCSAG off-the- bactehc 
‘ 4 : AM/PM/GIS, and any 
i air paging decoder. This product does not telecom/datacom equipment, 
require a separate computer for decoding 
VERIFIER I paging information. It is a portable de- Be {deal for coaxiat lines. 
coding device intended for maintenance B2OMEA Moons REAES BS203; 
Se : RS422, DDS/56K, Tl, ISDN. 
and monitoring of paging channels and is GEPIIE incl L10VAG, 220VAC. 470VAC 
Suitable for field use by system technicians. The device tracks and holds, internally, basic EE power lines. 
statistical information as well as decoded pages for unattended operation. It is packaged with 
a frequency-agile receiver. It decodes 512-. 1200-, and 2400-baud POCSAG. Flex format f - pees pa caees _ 
decoding includes 1,600 and 3,200 bi-phase and 3,200 quad-phase formats. It can also be “ DIN Rail Mount, 
used with optional software, connected to a computer via an RS-232 interface, to produce ‘aioe ahs aiareae ss 
extended statistics and to gather information from multiple channels. htto:/www.CitelProtection.com 
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Notification system awe = €)CITEL 


1-800-CITEL-4U 
accommodates 500 pagers 1111 Park Centre Blvd, #340 
The VS3200 from Visiplex is an advanced security (305) conse Sage 621-0766 


desktop notification system. It is equipped with a full- : See us at PCS Booth #2633. 
size keyboard for operations and programming, and it 


Circle (40) on Fast Fact Card 
accommodates as many as 500 pagers. Pages can be 


. initiated through the keyboard, a telephone, an RS- 

232 serial port or contact closures. The system includes ” Tis 
an interface with wireless pendants and other wireless devices. The system allows custom- 
ers lo connect to any security, alarm or access control system, and it provides fail-safe alarm INTERNATIONAL CRYSTAL ||. 
reporting. Options include telephone interface, wide-area paging, expandable contact points, : 


multiple RS-232 ports, text-sniffing interface, cellular link backup and printed reports 


ackage, 
was Circle (252) on Fast Fact Card CRYSTALS 


; * PAGER * CUSTOM DESIGN 
Paging system developed for fire, rescue squads » SURFACE MOUNT 


The Paging and Wireless Service Center has developed a prod- 
uct designed for fire departments and rescue squads. It has its own oscil LLATO RS 
private voice paging system, called a Monitor Adapter, designed for 
the Motorola Keynote pager, The adapter will monitor the channel * 8 & 4 PIN DIP 
and automatically squelch the pager to eliminate background noise # TCXO, VCXO,TCVCXO 
} between transmissions. The adapter is a small, printed circuit board 
that mounts inside the pager housing. It is available as a separate FILTERS 
add-on to retrofit existing pagers or available installed in a recondi- 
4 tioned pager. The price of ae modified Keynote pagers can be less * DISCRETE * MONOLITHIC 
than half of the price of purchasing new traditional moniloring pagers. SMALL & LARGE QUANTITIES 
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CUSTOM DESIGN 


Pager acts as wireless personal digital assistant FAST DELIVERY 

NEC America has developed the Beacon Data Pager, a wireless personal digital assis- 
tant (PDA) with full alphanumeric messaging capabilities. Data can be transferred from TOLL-FREE 
desktop or laptop devices to a Beacon Data Pager by using infrared technology and special FAX 1-800-322-9426 
Microsoft software. Users may take important personal information management (PIM) 
data with them, such as appointments, reminders, addresses, phone numbers, contact lists or CALL TOLL FREE 
and other specialized lists of data. The pager uses Flex messaging protocol and has one of 1 = 800- 72 5- | 4 2 6 


the largest display screens available in a pager, eight lines by 21 characters. The pager also 
features 128Kb memory. 


INTERNATIONAL CRYSTAL MFG CO, INC. 
PO Box 26330 © Oklahoma City, OK 73126-0330 
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y 
READERS’ CHOICE 
Of the new products in the February 1998 issue, this one generated the 
biggest reader. response. For more information on this product, circle the 
corresponding Fast Fact Card number on the card found in the back of this 
issue, and mail the card to us. 


Monitor receiver performs in severe conditions 


The Minitor IM alert monitor receiver from Motorola's Customer- 
Owned Messaging Group has more capabilities including scanning, vi- 
brating alert and expanded calls. With features such as corrosion- 

resistant packaging and more than 35 hours of bat- 
tery life, the Minitor If alert monitor receiver per- 
forms under severe conditions. The receiver’s com- 
pact design also includes field programming 
capabilities for frequency and codes, and can handle 
six calls per channel. The Minitor III receiyer’s chan- 
nel scan capabilities allow customers to listen to 
channel traffic on two separate channels, so impor- 
tant calls are received. The Vibra-page feature alerts 
customers to incoming pages, keeping them in- 
formed in loud and tough conditions. 
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Pager’s antenna 
ups reception range 

The Sceptar tone and voice pager from 
Shinwa 
Communi- 
cations of 
America is 
a completely 
synthesized 
VHF pager 
with PC pro- 
gramming 
capability. 
The small 
pager toler- 
ales rough 
handling. Its 
cellular-like 
telescopic 
antenna 1s 
designed to improve reception in areas thal 
are beyond most pagers’ ranges. It has up and 
down volume control buttons instead of ro- 
tating volume controls. 
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RadioSoft 


Announces the release of 
the NEW Version 2.0 of 


ComStudy for Windows 


You asked for lots of expanded features: 

# 256 Colors for Contours and Coverage 
TIA Frequency Coordination Compliance 
Simple Runtime Overlay Management 
Transmitter Database Import/Export 
Individual Station Editing in Systems 
Individual System Matrix Recalculation 
Area Reliability Analysis and Mapping 
True 32 bit Operation (Win 95, 98, NT) 
Increased Accuracy (Land Uses added) 
More Interference Algorithms 


And RadioSoft Delivers! 


ComStudy 2.0 is available as a 15 day 
evaluation: call 888.RADIO95 (USA) 
or 904.426.2521 or check our website: 


www .RADIOSOFT.COM for details. 


Aggressively Priced! 
Special pricing for all current users of 


propagation software and overlays! 
RaADIOSOFT 18 A CUSTOMER FRIENDLY COMPANY 
1O9 W. KNAPP AVENUE, EDGEWATER FL 32132 


Receiver displays 
LTR-coded fields 


Optoelectronics has added two features 
to the Xplorer test receiver. The receiver 
will now display five , 
fields of LTR infor- 
mation: area code, 
go to repeater, home 
repeater, user ID and 
free repeater. The 
portable, hand-held 
test receiver locks 
onto a transmitter 
from 30MHz-2GHz 
in less than one sec- 
ond. Once the signal 
is captured, the fre- 
quency of the trans- 
mitter is displayed 
along with the LTR 
information. In addi- 
tion to LTR, the Xplorer will also decode 
CTCSS, DCS and DTMF, as well as dis- 
play the relative signal strength and signal 
deviation. The second feature added to the 
receiver is frequency blocks, Frequency 
blocks allow the user to input a specific 
frequency range as a lock in or lock out. 
With 10 frequency block memories, the 
user may now program frequency ranges 
to be locked in and tested exclusively, with- 
out interference from other signals. 
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Wireless data terminal 
works on tabletop 


Eagle Wireless International has up- 
graded its industry-standard Microbeep 
wireless data terminal to a tabletop unit. This 
product is designed for in-house paging, or 
as a low-cost extension to existing systems. 
It works for specialized applications such as 
remote control, remote monitoring, security 
systems or temporary data systems. The 
Microbeep-sx can connect directly to all 
types of personal computers, modems, or to 
a paging network interface using standard 
formats. It also works autonomously as a 
stand-alone unit. The terminal works with 
Windows 95 and can handle all paging fre- 
quencies—VHF through 900MHz. It can 
transmit POCSAG data at 512bps, |,200bps 
or 2,400bps to numeric, tone-only or alpha- 
numeric receivers. Power outputs of |W to 
5W have provisions for connection to exter- 
nal transmitters for higher power require- 
ments. The terminal can monitor as many as 
16 switch type inputs and transmit messages 
when one of these inputs changes state. A 
freestanding unit can monitor processes or 
alarms and send pre-programmed pages as 
needed, 
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Power supply provides 
N+1 redundancy 


Liebert’s UPStation GXT multimodule is an 
uninterruptible power supply that is scaleable from 
3kKVA to 9kKVA, with N+1l redundancy. The 
multimodule is designed for distributed processing 
applications that are critical enough to warrant a redun- 
dant approach, such as high-end servers, critical nodes, 
clustered servers or hosts. The multimodule, a build-as- 
you-go system, features hot-swappable batteries, 
SNMP sofiware communications and UPS backup. The 
multimodule uses Liebert’s Intellipod (power output 
distribution) technology. 
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Why monitor your PCS 
antenna signal? 


Soa: 
eed 


‘| The Zetron PCS Fault 

g Finder keeps the revenue 

= folling in. How? If site 

antenna or power amplifier 
erformance degrades, the 
. Z907 sensor 


. J. Se automatically 
| it oes IS notifies your 
make money! "° 


* management 
system. It keeps customers 
n-line and happy, and cuts 


‘Why not boost billed 
minutes and improve your 
Oo 


A 
i 


; i 
6 R a 
‘ ee ¢- ‘% Model Z907 
Py 3 “si 


How did your investment perform today? 


Zetron, Inc. ZETRON ° 


PO Box 97004, Redmond WA 98073-9704 USA Phone: (425)820-6363 
Fax: (425)820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 


See us at PCS Booth #3217 
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Indoor, outdoor RF extension 


Wind Power! antennas deliver entire PCS band 


Maxrad’s series of PCS site antennas, the MFB-19000 series, is 
Enhance your PV system compact, economically priced and suited for indoor and outdoor RF 
extensions. The omnidirectional antennas are factory-tuned to 
1.900MHz and cover the entire PCS band (1,850MHz-1,990MHz) 
with VSWR under 1.5:1. Three models are available, offering either 
4dBi, 6dBi or 8dBi gain with corresponding vertical beamwidths of 
32°, 20° and 12°. The antennas’ broad vertical beamwidth provides 
coverage at the close ranges typically involved in RF extension. A 
slim, low-profile (height ranges from only 9"-24", depending on gain) 
and weather-resistant U,V. stabilized pultruded fiberglass radome al- 
lowssfast, inconspicuous mounting. The antenna.can also be painted 
to blend with its background. 
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Radios offer multimode operation 


The Titan FM two-way portable and mobile radio series from 
Midiand USA features alphanumeric contro] heads and program- 
mable-channel scanning. The_unit offers multimode operation, pro- 
grammable channel bandwidth, and 12.5/15kHz or 25/30kKHz chan- 
nels. Ttis available with as many aS T50 channels, programmed in [5 
groups. The mobile control heads offer an LCD with a 12-character 
display, which identifies the channel in use, Users can monitor fre- 


Only 14 Ibs (6.3 kg) Southwest Windpower quencies while reverting back to two assigned channels if a transmis- 
45 inch (1.14 m) blade dia. ban ee ar sees USA sion comes in on those channels, by employing dual-priority channel- 
Only two maving parts Tp att Daa am = scanning capability. The scan expander lets users’ add programmed 
Internally regulated www.windenergy.com groups and delete add-back channels within groups, 


eanwalrantynn oe E wsI@wineneray.com 
De UC ictoce tha Poeea eee a Circle (406) on Fast Fact Card 
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Interference Cancellation” 


HE Commsupply 


YOUR WIRELESS WAREHOUSE 


Commercially 


“Available et Automatically. ~~ 
Military ai Suppress, 
Anti-Jamming Co-channel, 

- +e Technology rs , 


ANDREW. 
Accept No Substitute 


AdjacentiChannel 
& Broadband» 
Interference: 


te SS, 

* WQS ~ 

KS 

: Bx 
ee 


© HELIAX” 
Coaxial Cable 


¢ RADIAX® 
Radiating Cable 


* Cable Connectors 


* Installation 
Accessories -_ 


¢ Jumper Assemblies 


CMA-2032 Antenna Signal Processor 


CAC 


CANADIAN MARCONI COMPANY 


Tel: (613) 592-7440 Email: asp @kan.marconi.ca 
Fax: (613) 592-7434 Web Site: www,marconi.ca 
1-888-262-2032 (1-888-CMA-2032)} 


Call or fax to receive our new 1998 Catalog 


B00-c55-beee © FAX 800-282-3266 


"Providing innovative solutions to Interference Problems" 
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Low-VSWR jumpers 
support PCS uses 


The low- VSWR Flexwell jumper assem- 
blies from RFS Cablewave Systems are for 
PCS applications. Because of the higher op- 
erating frequency band 2GHz, PCS systems 
demand low VSWR characteristics. With 
these jumpers, PCS operators can pass trans- 
mission line sweep tests every time, prevent- 
ing construction testing delays. Each jumper 
assembly is 100% tested for input VSWR, 
which is guaranteed to be better than 1.08:1 
(28.3dB minimum return loss) across 
|,850MHz-1,990MHz. These jumpers are 
waterproof and are available in special 
lengths to meet installation needs. Available 
in both 2” foam and 4” superflexible cables, 
premium jumpers have been introduced in the 
following connector configurations: 7/16 
DIN male/7/16 DIN male; 7/16 DIN male/?/ 
16 DIN male right angle and 7/16 DIN male/ 
N male. An N male/N male version is avail- 
able for ¥2” standard foam cable. 


Circle (407) on Fast Fact Card 


Low-loss filters block 
VHF, UHF harmonics 


Microlab/FXR has expanded its range of 
lowpass filters, which are designed for VHF 
and UHF base stations and similar applica- 
tions. The LB-CO] and LB-CO3 feature low 
passband loss, low intermodulation and 
500W average power capability at an eco- 
nomic price. With only a few solder joints 
and an air dielectric, the loss has been mini- 
mized and reliability enhanced. Model LB- 
COI is designed for passband up to 
174MHz and model LB-CO3 up to 
329MHz. With a stopband defined as the 
band from the second harmonics to 
2.5000MHz, each achieves a minimum of 
55dB harmonic suppression, a rejection that 
typically extends to beyond 12GHz. When 
compared to lumped element filters often 
used al these frequencies, the filters will run 
cooler, reflect less power back to the trans- 
mitter, and, with only two solder joints per 
assembly, will be considerably more reli- 


able. 
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Repeater works with any trunking radio 


Loudoun Communications’ Comm-link 800 (MHz) is a lightweight, muiti- 
featured, portable repeater. The repeater works with any 
conventional-mode trunking radio, from any distant lo- 
cation, and is suited for use in emergency operations. The 
repeater can be used by electric utilities, Secret Service, 
FBI and SWAT teams. It can operate on 100 channels 
with a 25W power output and 10- to 40-mile range (de- 
pending on terrain). Weighing 35 pounds, the repeater 
requires only one person for both installation and opera- 
tion. The repeater is fully programmable in frequency 
and CTCSS, and is multi-CTCSS tone capable. 
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GRAPHICAL ANTENNA & 
CABLE ANALYZERS 


The complete line of AEA antenna and cable 
anlyzers are now available FACTORY DIRECT at the 
lowest possible cost. Each antenna analyzer gives a 
graphical display of SWR curves with variable sweep 
width and center frequency. The 30-150, 150-525, and 
806-960 Miz antenna analyzers are euch $499.95 
plus $7.50 shipping and handling. The SWR-121 HF 
analyzer covers 1-32 MHz and is priced at $299.95 
plus $7.50 shipping and handling 

We are pleased to announce the NEW AEA CIA- 
HF Complex Impedance Analyzer that features all 
the features of the above SWR Analyst products, In 
addition, the CIA-HF gives graphical displays of 
impedance, reactance, resistance and relative phase 
angle with a vector display mode. Automatically display the 
2:1 SWR points or any two other user selectable bandwidths. Display reactance 
and the conjugate match value of inductance or capacitance necessary to 
resonate a mis-tuned antenna. The CIA-HP covers a frequency range of 400kHz 
to 54 MHz and has a low introductory fuctory direct price of $359.95 plus $7.50 
shipping & handling in CONUS. 

The AEA CableMate™ graphical Time Domain Reflectometer (TDR) is pack- 
aged in the same style package as the SWR analyzers. The CableMate shows mul- 
tiple faults in a cable on the graphical display. Virtually any multi-conductor cable 
may be tested for shorts, opens or impedance lumps. Designed specifically for 
RF service techs, the CableMate has a speciitl RF filter mode to kill any interference. 
The CableMate is an excellent device for measuring the length of most any 
cable for inventory purposes. It wil] also directly show the 25 MHz return lass. The 
CableMate is priced at $359.95 plus $7.50 shipping and handling in CONUS. 

All AEA analyzer products come stindard with a serial computer interface. 
Optional DOS applications software (except CIA-HF) with interfice cable is $29.95 
each. With this software you can store the graphical data for your antennas or 
cables for future reference. 


For more information on this exciting new product or for our catalog, 


contact AEA at the numbers listed below. 


Orders: 1-800-258-7805 


Tech Info: 760-598-9677 » Fax: 760-598-4898 » www.aea-wireless.com 
Division of TEMPO RESEARCH CORPORATION 
1221 Liberty Way « Vista, CA 92083 
Prices and Specifications subject to change without notice or obligation. 
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Buildings feature 
post-tensioned design 


The Easi-set buildings from Easi-Set Industries create 
enclosures for communications, sensitive electrical controls, 
maintenance equipment storage, Hazmat-spill containment 
and mechanical housing. The buildings meet UL752 level 
four bullet resistance. The designs also withstand Zone 4 
seismic and up to 15Omph wind loads. The post-tensioned 
building, which will withstand a 100-pound block of ice 
dropped from 200 feet without any damage, is available in 
clear roof spans of 12', 20'. 24", 30’ and 40". The buildings 
protect materials from weather, fire and theft. The mainte- 
nance-free building is transportable, and in most cases, in- 
stallation takes less.tham one, day. because. there is no.need 
for foundations or footings. The buildings are modifiable 
to customer's requirements. 


* Thick Wall Aluminum Boom 
* Ferrite Balun 

* Balanced Center Feed Design 
* Cable Pigtail 

* Moisture Proof Feed System 


Omnidirectional 
Antennas 
« Wide Bandwidth Performance i 


« Heavywall Fiberglass Radome 
¢ Weather Resistant Design 
* Cuble Pigtail 
Astron provides heavy duty mounting hardware with all 
our yagis.and.omni.antennas..|n. addition to.standard 
antennas, Astron offers accessories including mobile 
cable kits, cable assemblies and power dividers. 


Fora-Gatalog,or.to.Order.call: 
703.450.5517 


Astron Antenna Co. 
22560 Glenn Dr, Ste 114, Sterling, VA 20164 
www.astronantennas.com 
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Headset speaker imitates 
human ear shape 


GN Netcom/Unex’s Optima-G is available in monaural and single- 
wire binaural and is made with quick disconnect (QD), making it com- 
patible with all GN Netcom amplifiers, including the MPA-II multipur- 
pose amplifier and the wireless MPA satellite. The Optima-G is a light 
professional grade headset featuring an ergodynamically contoured 
speaker that imitates the shape of a human ear, a noise-canceling mi- 
crophone, a strong Duraflex boom, Pure Sound Accubass speakers, 
and a Stay Put ratcheting headband for all-day comfort. 
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Clamps aid in lightning protection 
Harger Lightning Protection's family of pipe clamps provide 1/2" 
of contact area to ensure sufficient clectrical contact for both ground 
fault and lightning current. These clamps can be connected to ground 
conductors via exothermic 
connections and standard 
compression lugs. The 
UPC.75/1.25 provides bidi- 
reclional grounding capa- 
bilities. making it a suitable 
connection for grounding 
fence rail to fence post ap- 
plications. Sizes range from 
3%" up through 6" nominal 
pipe diameters. All clamps 
are manufactured from 
highly conductive tinned copper and feature stainless-steel hardware. 
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Record Your 
Telephone and 


Radio Calls 
€ 


AVOID LEGAL ACTION 


DOCUMENT AND VERIFY CRITICAL 
RADIO & PHONE CONVERSATIONS 


AUTOMATIC TIME & DATE IMPRINT 


2 to 20 Record Channels 


«@«, COMMUNICATIONS 
RECORDING SYSTEM 


DESK TOP OR RACK MOUNT 
3087 Alhambra Drive 
Cameron Park, CA 95682 
Phone (530) 677-3210 
Fax (530) 677-4714 
www.jei-inc.com 
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Protocol provides data, 


voice over one channel 


AMP Wireless Systems’ suite of flexible 
wireless communication products and proto- 
cols are engineered to meet the needs of spe- 
cialized mobile radio (SMR) users. Opensky 
operates in the 800MHz SMR band and pro- 
vides simultaneous data and voice communi- 
cations over a single RF channel in either 
trunked frequency-division multiple-access 
{FDMA) or time-division multiple-access 
(TDMA). This provides users with a signifi- 
cant advantage over existing systems that al- 
low either voice or data, but not both, to be 


transmitted at any given time. Consisting of 


software-based digital mobile radios, portables 
and base station equipment, Opensky provides 
users’ compatibility with legacy systems and 
expandability. It is suitable for service in the 
public safety, utility, transit, taxi and field ser- 
vice arenas. Opensky communications proto- 
cols are extensions of the Advanced Mobile 
Phone System (AMPS) cellular digital packet 
data (CDPD) stack and are TCP/IP based. This 
allows users to access applications such as 
email and FTP (file transfer protocol). It also 
facilitates voice communication over Internet 
protocol (IP). Its ttunked FDMA and TDMA 
protocols support both circuit-switched and 
packet-switched data. 
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Good ideas and thousands of 
parts you can use right now. 


A PiROD int. 


P.O. Box 128. Plymouth, Indiana 46563-0128 
(219) 936-4221, Fax (219) 936-6796 
www, pirod.com 
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Clamp a microwave dish 


[0 a lower. 


Mobile radio serves 
VHF/UHF market 


Ericsson’s mobile radio, the KMC, serves 
the mid-tier, conventional VHF/UHF market, 
providing a variety of options from channel 
guard to PC programmability. The KMC 
operates in both narrowband and wideband 
modes and is flash-programmable to handle 


future software upgrades, Other features of 


the mobile include radio interrogate, radio 
disable, radio enable, group call and status 
message transmission. 
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Vocoder delivers 
better speech quality 


The low-data rate AMBE+ vocoder from 
Digital Voice Systems provides speech qual- 
ity and performance under bit errors and 
background noise conditions. Operating at 
4.8kbps and 4kbps, the vocoder achieved 
mean opinion scores (MOS) of 3.849 and 
3.646 respectively in an independent evalua- 
tion. The vocoder is suited for specialized 
mobile radio, satellite communications, com- 
puter telephony and other voice and storage 
applications where low data rate and toll 
quality are prerequisites. 
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Call for our 
FREE catalog. 


September 1998 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


® Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


od « 


VOA t Radio 


PREG, 


con = 
Ale ain® 


U.S. Patents 5,444,433 - $,574,999 - D.377,795 


Circle (38) on Fast Fact Card 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 


versions also available covering 
50MHz to 1 GHz 


: | { Software for triangulation from 
i a central control site. Mobile 


Doppler Systems Inc. 
PO Box 2780 Carefree, AZ 85377 


Tel: (602) 488-9755. Fax: (602) 488-1295 
www.dopsys.com 


_ European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 


ax: 44 1297 62 56 90 
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Disk features surface-mount tech 

Pace’s CD-ROM features surface-mount technology with more 
than 50 step-by-step procedures to help with the installation and 
non-destructive removal of surface-mount components applicable 
to assembly and rework operations. Procedures for removal and 
replacement of misaligned, poorly soldered, damaged or faulty com- 
ponents are illustrated. The disk includes more than 25 video clips 
to show the procedures and-to provide greater. visual assistance when 
needed, The CD-ROM includes component, tip and handpiece iden 
tification information as well as the Pace catalog. 
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Guide offers. power producis 
aa al Hewlett-Packard has published 
the 1998/1999 editions of its System 
Power Products Selection Guide and 
- Power Products Catalog, The 16-page 
guide (literature no. 5966-1707) con- 
tains an overview of HP's power prod- 
uct line, highlighting key features and 


 -. 7 
ja specifications. The 65-page catalog 
— (literature no. 5966-1706) provides 


—TE | R&D and production engineers with 


- i 


technical information on more than 

125 models of dynamic measurement 
dc sources, ac power source/analyzers and harmonic/flicker test 
systems 
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Catalog includes line of probes 


AEMC Instruments’ Current 
Measurements Catalog includes in- 
formation about the AEMC line of 
clamp-on current probes covering the 
entire spectrum of applications, from 
electrical panels.to substations. 
AEMC current probes measure cur- 
rent without interrupting the circuit 
and extend the assuring capabilities of 
DMMs, recorders. power meters and 
loggers. The numerous jaw sizes are 
desiened 16 accommodate a wide va- 
riety of conductor diameters and ranges 
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CURRENT MEASUREMENT 


Directory contains 2,100+ listings 

The Electronic Industries Alliance has released the 1998 edition 
of its annual Trade Directory & Membership List. The directory 
contains more than 2.100 listings representing the full spectrum of 
the $500 billion U.S. electronics manufacturing industry. The pub- 
lication lists ELA members’ corporate and division locations. tele- 
phone numbers, executive level personnel, trade names and number 
of employees, as well as specific company products and services. It 
includes a section on company facilities by geographical location 
and a cross-reference of companies by product category as well as 
company logos and advertising. 
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For Sure 


New SureFlex™ factory made cable assemblies from 
Andrew combine maximum electrical performance with 
ready-made convenience. 


Featuring a patent-pending, factory automated process 
that solders both inner and outer conductors to the 
connector, every SureFlex cable assembly promises 360 
of electrical contact and a reliable weatherproof seal 
No cable attachment O-rings. No sealants. Just 
consistent, robust attachment every time 
Other features include: 


¢ Stable intermodulation distortion 
e Consistent VSWR 

¢ Accurate pin depth 

¢ High pull off strength 

For more details, call Andrew 


customer service today at: 


Call 1-800-255-1479 ext. 376 
or Fax us at 1-800-349-5444 


Visit our Web Site at isis fie 
http://www.andrew.com 
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Hansen 


Farina Mance Stewart 

Mark Hansen, lead engineer, Special Antenna Division at Cen- 
turion International, Lincoln, NE, advances to engineering man- 
ager, Power Products Division. 


Sal Farina, national sales manager for Uniden Private Radio Com- 
munications, Fort Worth, TX, moves up to vice president of sales. 


Robert D. Mance leaves PDS Worldwide in Pompano Beach. 
FL, to become vice president of Mac Com, Fort Lauderdale, FL. 


Michael Stewart exits Ernst and Young, Chicago, as sales and 
marketing manager to join LCC International, McLean, VA, as 
senior vice president for North America. 


Bruce Richter, manufacturing unit leader for Joslyn Electronic 
Systems, Santa Barbara, CA, becomes director of engineering and 
manufacturing for Panavise, Reno, NV, 


Jeff Greene departs Larsen Electronics, Vancouver, WA, as pro- 
duction services leader to become general manager for Gamber- 
Johnson, Stevens Point, WI. 


Joseph A. Banos rejoins RF Industries, San Diego, as president 
of its Neulink Telemetry Division, replacing Arthur Ekroos, who 
becomes an independent sales reperesentative for Neulink 
Products. 


Changes at TruePosition, Vienna, VA: 

Dan Principe exits Ericsson Radio Systems, Reston, VA, as 
director of business control and operations, to join TruePosition as 
vice president, operations. Paul Czarnecki, TruePosition’s direc- 
tor of engineering and implementation, moves up to assistant vice 
president, engineering and implementation. 


Gareth Davies exits Motorola as director of multimedia serv- 
ices for Europe, the Middle East and Africa and becomes interna- 
tional sales and marketing director for Airtouch, Aylesburg, Bucks. 
UK. 


Charles Johnston, general manager, PCS, for Omnipoint, Ce- 
dar Knolls, NJ, advances to chief operating officer. 


Jill Prince leaves her position as public relations director for 
Uniden America in Fort Worth, TX, to become marketing commu- 
nications manager for the wireless division of NEC America in 
Irving, TX. 


Anders Ericsson departs Ericsson Data AB in Malaysia as 
regional director to become president of Allgon Enterprises, Fort 
Worth, TX. 


Marisa Ollins. a 1998 graduate of George Washington Univer- 
sity. Washington, DC, joins the Electronics Industry Alliance, Ar- 
lington, VA, as public affairs coordinator. 


Steve M. Wilcox, tower technician and field instructor, becomes 
the manager of Monroe, WI-based ComTrain’s new office in Sac- 
ramento, CA. 


Paging Networks Quickly 
Accurately and Cost Effectively. 


Windows® 95-based drive test and 
measurement tool for the Design, 
Verification, Optimization, and 
Maintenance of Paging Networks, 
including Narrowband PCS. 


PageTracker® Elite 


BER and Fieme F 
Syre Sntoamaticn | 
Men 


OM Maw 


dative T 
1 


Free 


7 ‘Delivering on our promise to 
provicle the inclustry-leading 
tool for narrowband PCS 
paging, Grayson introduces 
the newest addition to its 
existing family of paging 
measurement systems, 
PageTracker Elite. 


PageTracker Fiite allows users to monitor network performance, 
detennine coverage, and examine all messaging for ReFLEX and 
InFLEXion NB PCS networks. as well as providing full support of FLEX.” 


Exterminate the 5UG¢ in your paging network with PageTracker Elite. 
“support of Pocsag. N=C, and Golay to follow in later releases. 


Windows® 95 1s a registered trademark 
of Microsoll, Corp, 


Visit us at PCS, booth #3751. 
www.grayson.com 


Grays 


IRELESS 


For a measure of confidence™ 


Grayson Wireless 
140 Vista Centre Drive ¢ Forest, VA 24551 USA 
Toll-free in the US 800-800-7465 
804-386-5300 Fax 804-386-5324 
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Reserve your spot in the next i 


Dawn Rhoden 
Classified Advertising 
Manager 


Phone: 913-967-1861 


800-347-9375 


Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


professional services 


FREDERICK G, GRIFFIN, P.C. 


a 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, EY-1-1, 


CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


2 LIGHTNING 
= =PREVENTION 
= =SYSTEMS 


| STATIC DISSIPATION SYSTEMS FOR 
IN| LIGHTNING STRIKE PREVENTION 


\ 204B Cross Keys Rd. 
Wa \ Berlin. NJ 08009 
=Y AN Dealers/in 


quifies invited. 
WWW.LPSNET.COM 


¥ 


(888) 667-8745 
(609) 767-7209 
FAX (609)767-7547 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P-E. 
Principal 


13017 Chestnul Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


OMNICOM, Inc 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD. SUITE 200 
TALLAHASSEE. FLORIDA 32303 

PHONE: (850) 224-4451 » FAX: (850) 224-3059 
E-mail: omnicom@polaris.net 


TALE PORTARLE DEPOT 


. «FACTORY TRAINED TECHNICIANS « 
@ * SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE 
* EDACS & AEGIS « 
«VOICE GUARD CERTIFIED « 
* MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C * Lynchburg VA 20501 ae 


ERICSSON 2 804-237-3427 @sB SED 


PORTABLE 
SERVICE, INC. 
121 Crowell Lane * Lynchburg, VA 24502 


MP GE Portable Radio Service Depot 
@& Factory Approved Nationwide 
» Current Product Lines 
FACTORY ee * Voice Guard Cerlified 
TECRAICHM 
FOR QUALITY SERVICE * Public Service Trunking 
* Surface Mount Technology 


804) 239-3049 


> PROJECTS UNLIMITED 
1) INTERNATIONAL 
Specilizuig we Communications Solutions fer Bavalapiig Counties 
international and Domestic Consulting Services 

* Voice/Data HF/VHF/UHF/Spread Spectrum 

= Fax & internet email by HF radio 

* Manufacturer Support 

* Installation/Training 


PO Box 146. Twin Pea<s. Caltlorma 92391 USA 
909-336-5216 509-336-5217 Fax 


email projunite@compuserve.com 
hitp:ourworld.compuserve commomepages’projunlitd’ 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 he, MAX 
» PARTS GE LIST 


* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 


MIVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROT, P.E. 
Chairman 


1425 Greenway Drive. Suite 350 
Irving. Texas 75038 
972/580-1911 * Fax: 972/580-0641 


— 2m 
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services 
* FCC LICENSING SERVICES * 


$80. $87. $90 and §101 
—Years of Experience — 
Lettye G. Froboese 
109 Wallingstord Circle 
Youngsville, LA 70592 


Voice (318) 856-8141» FAX (318) 856-1091 
E-Mail: froboese @ bellsouth.net 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


44 Lessons weillen oxchusively for Mobile 
Communications Senmicing. $375.00 
Call or write Mobile Training institute 

for free information: 


9 P.O. Box 8278 


Lumberton, TX 77657-0278 
(409) 755-7838 


employment 


ELECTRONIC MAINTAINER 


Port Authority, located in Pittsburgh, Pennsyl- 
vania, is currently seeking candidates for the 
position of Electronic Maintainer. This position 
is responsible for troubleshooting, disman- 
tling, repairing, aligning and testing a variety 
of communication/electronics equipment con- 
sisting of solid state and state-of-the-art 
microcompressor controlled equipment. 


Job requirements include: Minimum of 48 
college credits in Electronics, Electronic 
Engineering Technology or Electrical En- 
gineering; minimum of two years experi- 
ence in the troubleshooting, repair and 
maintenance of communication/electronic 
equipment and systems; valid FCC li- 
cense or NABER certificate; and a valid 
PA driver's license. AS or BS in Electron- 
ics, Electronic Engineering Technology or 
Electrical Engineering preferred. 


Port Authority offers a competitive com- 
pensation and benefits package, Interested 
candidates should forward cover letters, 
resumes and educational transcripts to: 


Port Authority 
Employment & Compensation Services 
ATTN: H.A. Hall 
2235 Beaver Avenue 
Pittsburgh, PA 15233-1080 
EOE 


meee classificd 


PageNet, the world’s largest provider 
of wireless messaging services, is cur- 
rently seeking the following positions in 
our Farmington Hills, Michigan office: 
SYSTEMS TECHNICIANS 

Responsibilities for this position include: 
installing and maintaining base stations 
and paging terminal equipment. Atleast 
one year experience with paging or wire- 
less communications is required. FCC 
or NABER certification is preferred. 

PageNet offers a competitive salary 
and a full range of benefits. Qualified 
applicants should send résumé/salary 
history to: 

PageNet 
ATTN: HR-ST 
33533 W. 12 Mile Rd. #300 
Farmington Hills, Ml 48331 
Fax: 248-488-3615 

EOE/MIFIV 


RF & Microwave Engineering 
Job-Site” 
Wireless industry employment listings 
www. job-sites.com 

$100 Flat fee 


for employers 


Free for 
job-seekers 


TECHNICIAN WANTED 

MOTOROLA/RELM DEALER 
For installation & repair of mobile radio. Maintenance & 
component level repair of same. May be other duties. 
Required education or experience in RF technology. Will 
train in satellite and telephone communications. $18- 
$30K, depends on qualifications. Benefits include vaca- 
tion & holidays. Call Paul at 701-251-6183, or email to 
pheer@fm-net.com, Can tax resume to 701-763-6385. 


WIRELESS SYSTEMS 


| SCI provides integrated solutions & on-going sup- I 
] port to the wireless and cellular marketplace. 

We currently have Domestic and International 
| projects in the following areas: 


I * Microwave 
J - Pcs 
° RF Systems 
* Propagation 


* Optimizalion/Tuning 
* GSM 
* Autoplex 
« Networking 
* Deployment * CDMA/TDMA 
| * Domestic & Int'l Field/Customer Support 
I * Switch/Software/Protocol Development 


| Tor immediate Consideration, email or 
fax your resume to! 


S @ 4736 Main St, Suite ? MRT 
—= 


Lisle, IL 60532 
Fax: 630/960-2993 

EOE L-mail: sci@interaccess.com 

DI I I I A 


a 


employment 


Positions Available in Southern California 


Rapidly expanding MSS/Motorola Full Line, Nextel dealer is searching 
for experienced professionals for the following positions: 


¢ Installation—Tower Climbing 

¢ Shop Service Technicians 

* Radio/CCTV Sales 

* Nextel Sales 

* Maintenance Contract Sales 
Excellent opportunity for self-motivated professionals to progress within 
the company. We offer continued education, competitive wages, full ben- 
efits, factory training and possible re-location assistance. Two locations; 
Tri-county LA area and Ventura/Santa Barbara area. 


Contact us via: 


Telephone: 310-532-3211 
Fax: 310-532-8411 
E-mail: 104437.3074@compuserv.com 
Web site: www.advancedelectronics.com 


Aavanced Electronics 


“Our employees are our most valued asset” 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 

1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


TELECOMMUNICATIONS 
ENGINEER I 
$40,886 — $61,330 (DOQ) 


Provides telecommunications engineering & 
design support for one or more technology 
areas. Requires BS in engineering, electron- 
ics or computer science and 1 yr communi- 
cations engineering design OR successful 
completion of vendor specific engineering or 
installation & design courses & associated 
vendor tests. FCC General Radio Telephone 
license or FCC equivalent & 6 yrs telecommu- 
nications installation & maintenance experi- 
ence, including 4 yrs at a senior level. 


Complete benefits plan & WA State Retirement 
program. Send cover letter & resume by 5pm, 
September 18, 1998 to: Snohomish County 
PUD, Alin: Employee Resources. PO Box 
1107, Everett, WA 98206 or fax to (425) 258- 
8675; email resumes@snopud.com. We are 
an EEO employer...committed to a diverse 
workforce. 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3784-4582 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee's regu- 
lar contribution of approximately 7%. 
Excellent benefits. 


For an application, please contact 
Communications Administration 
(408) 299-2711 
Equal Opportunity Employer. 
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employment 


TWO-WAY RADIO TECHNICIANS 


Motorola MSS/Full Line Dealer in 
Central Florida has openings for 
bench and field techs. Motorola 
experience preferred. FCC and/or 
Naber required. Send resumé with 
salary requirements to: 

Tri-Co Communications Inc. 
Attn: Brad Barber 
4651-B NW 6th St. 

Gainesville, FL 32609 
Ph: 800-228-8501 
fax: 352-377-9549 


TWO WAY RADIO TECHNICIAN 


Total Radio, Inc., a Motorola MSS, has an immediate opening for a 
bench or field technican at our Tulsa location. Candidates should be 
highly motivated with a minimum of 2 years field/system experience 
in LMR or a Military Radio Field. An FCC License or NABER Cert. is 


desirable but not required. We are a growing company with good 
benefits, competitive salaries, and a company 401k. This is an ex- 
cellent opportunity for the right person in a medium-sized Metro area 
with a low cost of living and small town atmosphere. 


Fax resume to: 918-664-6229 or email: info@totalradioinc.com 


Communications & Electronics Technician 


A major security contractor is seeking a Communications & Electronics 
Technician. An applicant must have formal training in DC and AC circuits, 
semi-conductor and digital theory, communications circuits, and antenna 
and transmission line theory. Must possess PCIA/NABER two-way radio 
technician certification or a current FCC General Radiotelephone Operators 
License (GROL). Three years of experience in repairing electronics/two- 
way land mobile radio equipment is required. Experience with trunked radio 
systems is desired. Must be able to obtain/maintain a Department of 
Energy security clearance. Excellent salary and benefits. Send a current 
resume to the Employee Relations Department; PO Drawer W; Aiken, SC 
29802 by October 1, 1998. EEO M/F/D/V. 


business 
opportunity 


BUSINESS OPPORTUNITY 
Largest Motorola two-way sales, service 
and install business in Western Colorado. 
Four bay install shop and 7 bench tech 
shop. For more information, call Jon or 
Don at (970) 245-2766. 


equipment for sale 


PRYME Radio Products 


Your Source For Portable Accessories 


Audio Accessories 


* Comfortable, patented 


NiCad and NiMH BATTERY PACKS! 
We offer a variety of both NiCad and 
NiMH battery packs using high quality 
cells from both Panasonic and GP. 
Batteries are available for the 
Kenwood TK-250/350, TK-260/360, 
Motorola GP300, P110, SP50, Vertex 
VX-10, VX-200, FTH-2009, icom H16, 


earhook design 

e Remote PTT 

« Adjusts to fit either ear! 

e Economically priced! 

e Models available for Icom, 
Kenwood, Vertex, Motorola, 
Uniden, and more! 


F10, and many more! 


Patented, 
over-the-ear 
design! 


SPM-400 
Light-duty headset 


Check out our full line of Mini-boom microphones, 
Survelliance microphones, Remote speaker microphones, 
NiCad and NiMH battery packs, and more! Models are 


available for all major brands of portable radio! Dealer Inquiries Welcome 


1-800-666-2654 


STATION IDENTIFIERS 


1 Morse code and Voice ID 


Visit us on the web at http:/www.pryme.com! 


FOR SALE USED 


FOR SALE 


fe pe aie en 4 3 monitors and 3 timers Marconi 2955R & 2957R, 
15 LMX tesa sa 4 Several models available Best offer 
15 SMS 815TS 4 Special prices for a limited time HP8920A—all options—$8500 


RACOM Sees 


216-351-1755 


1-800-968-7820 718-783-6000 
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BUY » SELL + TRADE « CLEAN WORKING EQUIPMENT 


Hazes. Repesters, Pacing TX 

t-MSF 5000 C24C1.87106 Repeater 450 MHz |... $2500 
© -SymorX 800 MHz Bass Concolot .... .- on - CALL! 
20-GE B00 MHz-PAC-B'9 45W Repoulors & Digital Paging Station Call 
10-900 MHz Paging Tx Mol, GE. Granger ..,.... 1. Call 
20-Mantr fi-E 75W UHF Mobile Ropoalars wi Duplexer ‘Reon $395 
10-MICOR 800 MHz Repeaters 125W , aa . From. . $1000 
50-Micor Basa/Repeaters 100-375 Watt em or HE songs Call 
1-MSF-8000 UHF Repeater 100 Watt, NEW 402-420 MHz Call 
4:MSA 2000 BasePacing TX C74GAB & CTSKSE Retr Cal 
20-Mastr Ij Base/Repeaters 6250 Wan All Bands - Cal 
20-Mitek Base 100 Watt All Bancts : : Call 
25-Aerotion Paoneet 1000 VHF Repeaters ACSA... .. Call 


‘Mpbiles 2550 Miz. 
200-Matrok 30-39 MHz 100 Watt... : eo. From... $200 


10-Mitrok 39-60 MHz 110 Wath Ch 66... ae From. .. $200 
20-Mitrak 30-39 MHz 60 Wat o.oo eee From... $100 
300-Mitrok 39-50 MHz 60 Yah From 3 
10-Syntor X 30-50 MHz 100 Watt ars for 
1 -Mamime 42-50 MHz. 6 Ch, 110 Watt From = $395 
20-Deha 36-42/42-50 MHz 100Wath From $100 
200 Masi 1130-50 MHz 60-100 Walt E From $50 
10-Midland 70-0568 100 Walt AYM. 36-42 Miz ALS $195 
Mobline 150-375 MHz 

30-Mitrok 45-80 Watt4 Ch. va ... From $50 
Midland 70490 B RM .. CRRA eRGS 6 $200 
§0-Syntor X 110 Watt 32 Ch From. $200 
O-Mcor 45-100 War 4 Ch a From, $50 
20-Masw [i 60-100 Wat 8 Ch -- From, $0 
90-MVP 38 Watt Motile/Repeator From, $50 
20-Deha S100 Wan cian Sol Fron $100 
50:PAC-RT 1.8 Wait Mabie Repoator ‘ 4 From... $100 
200-Avratran Proneer 2000 ATSB... eypprsesansysnin ign Call 
ul Hz 

4-Ranger 50Watt,, ...., ne acmpmacl From... $200 
BOoka SXWOWestt eee From, . $300 
20-Syntor X T34VBU 22 Ch 40W . From... $100 
20-System 9000 PAC-RT 4KEA300GA --- +... From 495 
50-Masu tl 45-100 Watl Repeater Buiders From. $100 
1$-Mol PAC-AT Mobile Repeaters ee. From. $200 
3D-Mitrok T44JJA 50 Watt . 226 » From... $100 
200 MHz Mobiles: 

20-Synior X 9000, 35 Wat... Call 
10-Spoctra T4SKGASSICIAK Th2 SrnartNot w vas a Siren - Call 
@-Spoctra D45KMATIASAK oes ae Call 
$0-Maxirac BOOT 15-35 Watt B-1-8-7 . From. $180 
4:GEMOXSOOPMB2ZSN ... 0 2 8. o ee eee g Cal 
HySymtor X TAS VB 35 Wan DuayMode From. $100 
3-Ranpor 600 144-AZ 222 eee nee Call 
20-Spectia 300/37 FX, ; ORS ICG : Call 
20-EX 35 Wath WM IPA 2... ee oe eed From. .. $100 


100-Moslars. Micors, Traxars. Midland, Tae, TEC, GE . From... . $25 


flag tems 

1-Fi 2001 B Serv. Mon. Goad Condalon m Barer, Call 
90-SpectraTac Voler Rec Comparatces: % Call 
40-Certracom It Controt Eq, Coreoies BIM, CEB, Panels, Capneta Call 
2-Contracam | Consoles & Lots of Parts Cat 
20-GE Voter Receiver & Voter Panels ae Coll 
500-MOT & GE Tone & OC Remotes As Types . Soe Call 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 200-423-3858 FAX: 501-676-2475 


@ For Expanded List, updated weekly, look at our 
Website: www.barnettelec.com 
| @ Info: 501-676-5506 Feecaceven) 
U 
VISA & MC Accepted, NO COD’s 


Circle (76) on Fast Fact Card 


MOTOROLA ® GE © EF JOHNSON etc. 
PORTABLES / PAGERS | MOBILES / BASES | REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for ail major brands of used 2 way gear 


mam (708) 681-0300 — 
Buy @ Sell @ Trade S» 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earihlink.net 


MDM Radio Ltd. 


1629N. 31st Ave, Melrose Park, Il. 60160 
Tel. {708} 681-0300 Fax (708) 681-9800 


equipment for sale 


INVENTIVE 


Engineering. 


VOYAGER™ Aluminum Base Station Antennas: 


Feature modern resins as insulators, a corrosion resistant space-age, ( 
gold anodized finish on the aluminum, a patented weather resistant internal “ 
matching network, and a chrome-plated brass "N” connector. ‘ \ 


Invader™ Low-Visibility Base Antennas: 

3dB collinear antennas designed for small coverage area applications in 
urban sites, Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR. 


Phantom™ Patented Low-Visibility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 
diversity” element reduces annoying drop-outs and dead spots found 
with standard antennas. 


GENESIS Wide-Band™ Mobile Antennas: 
Feature a patented unique network that compensates for the 
change in impedance with frequency, thus vastly increasing 

useful operating bandwidth. “No coil design” allows for quick jf 
“out of the box’ installation, easy user upgrades, and lower 
labor costs - there is no need to trim the whip! 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular, SMR, 900 MHz. and PCS appli- 
cations in high signai-density areas. Available with a 
permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 
one choice... Antenex. 


i. ; ANTENEX<- 


2000-205 Bloomingdale Road @ Glendale Heights, IL ‘601 39 


In the USA - Phone: 800-323-3757 Fax: 800-851-9009 
International - Phone: 630-351-9007 Fax: 630-351-2009 


Come visit our site today and place your 
order on-line at www.antenex.com! 


Circle (77) on Fast Fact Card 


BUY & SELL: 
LTR-800MHz & 9O0OMHZ EF Johnson + Kenwood « Uniden 
MOTOROLA 


UHF * VHF * 800MHz = SOOMHz 
* Mobiles ¢ Portables * Repeaters * Amplifiers * Paging Transmitters 


0-786-2199 


1-80 
ERLING203 N. Chestnut Street * McKinney, TX 75069 


SSOCIATES INC. re “uciue 


www.usedtwoway.com 
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equipment for sale 


Check out our Web specials! 
www.radiocomm.com 


*We have a Flat Rate Repair service. 

«We do Installations of MX-COM boards. 
*Wholesale Prices to Dealers Only. 

»*We carry a wide selection of both radios and 


accessories for your convenience. Shop at 
just one place rather than ten for all your 
communications needs. 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 
sales @ radiocomm.com 


We Nationally Distribute 
Uniden Land Mobile 
and MX-COM 


email: 


Circle (78) on Fast Fact Card 


Programmers be 
= —-— x 
\ aS 


for most E 3 
common wey 
models of = 


te) 
ICOM KENWOOD 


Swilching . . 
Power Supply Light Towers 
by Samlex | at a low Price 
SEC-1223 Rugged 10ft. long X 17"wide tower section 
Galvanized Steel —_ (assemble up to 80ft. in height) $72.00each. 


25 Amps. 
$79.00 BASES, TOP SECTIONS AND OTHER ACCESSORIES AVAILABLE ! 


The Highest Quality nq 
Duplexers in ! | / \ \\y \N 
The World 
VHF or UHF any Subbands, 
Now Improved with Silver Coated Elements 
for Higher Isolation and Better Temperature-Stabilty, 
Dealer Price $179.00 


Circle (79) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA’s lowest prices 
P110—GP300—SM50—SM 120-—M120 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radios 
HT600/ VISAR/ HT 1000/MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 

PP1OOOX/ MTX /MTX8000/ VISAR/STX /EXPO 
RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
AU major credit cards accepted 


Upgrade Your 
Service Shop !!! 


‘D Immediate Delivery 
©) Complete with Programming Hamess 
(> Requires a P.-C 


$99.00 ea 
uniden 


10ft. long X 12” wide tower section 
(assemble up to 50ft. in height} $33.00each Hin 
quality 


The Biggest Warehouse in U.S.A. 
oe wW.epcom.net 
1630 Paisano Dr. El Paso, Tx. 79901 


(915) 533-5119 Fax (915) 542-4701 
Ask For Your Free Catalog 


SP50 M300 
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TEST EQUIPMENT - BUY & ee 


HPA9024 Measuremert Recewer-$14.900, HP 89018 Mi 

$2!10, HPH9CSB Auuho Araly2ers-3 1850, hPAgISA TIMS— 
4 UB (NEW) 
A120ENTO (NEWS 


CALL ee finst 
at AIR C 
WHY PAY MORE! 


Soon KR 1500 [minty ss900 
sie ne psi Used/Reconditioned Motorola, EYGE, EFJ, Kenwood 
$0000 Yiavete 5 $6900 Uniden 2-way radios and accessories 
sine —ALL FREQUENCY BANDS— 
s PLUS 
saeco “PL” and paging reeds/filters, TCXOS 
esac ta Call us last to sell any of the above 


300, HPABSTA-Soan A comm WE PAY CASH 


4614 E. McDowell Ad.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


Synth, 1000 Mhz Sig. Generators 
Racal #08? 1q0Mnz Signal Gonrralors, low phos: 
Puls’ Prieur Modulation, NEV Uns willy warranty! 
Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
http://www. amtronix.com 
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CMC ENTERPRISES 
bal MICROWAVE & TELELOM EQPT. 
Price 


S wid pyr anps 3900 20 
“pe HO cao 
10 


nel modems wEaM ston § 
$id 


A Connections... 


0 ha 
50 Motorla Mitrak 4) 5 
30 GE Maste I 100w 42-5 


ONew Listingo Call Charles at 336-769-2885 


For more equipment, visil our website at wivw.cmeent.com 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON. TEKK, UNIDEN/?working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


GP-68 


cp.ss GP-300 


SPECIAL PRICES and inSTOCK! 
VHF 136-174 MHz 
UHF 430-470 MHz 
20ch or l6ch 
DIMI Keypad (CP-50/G P-68) 
Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
2 or 5W Power level 
All (CP-50/GP-68) radios include: 
3 hour rapid charger 
1200mAh battery 


info@nsiradio.com 


E-mail: 


NSI Communications 
MG 


Tel: (253) 946-2426 
Fax: (253) 946-8311 


some items export onty 
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equipment for sale 


* PAGERS ¢ PAGERS « PAGERS ¢ PAGERS+ PAGERS « PAGERS « 


MPMANUS 34% 
OMMUNICATIONS 


* Refurbished Pagers 
* Factory-trained techs 


900MHz 
PURC 5000 
TRANSMITTER 
AVAILABLE 


* New Motorola & NEC Pagers f — 
~ 


* Parts, accessories & 


We Buy Pagers __ 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 * Fax: (870) 763-6533 
E-Mail: memianus @arkansas.net 
Web Site: www.mcmanuscomm.com 


« PAGERS * PAGERS * PAGERS * PAGERS+- PAGERS * PAGERS « 
Circle (81) on Fast Fact Card 


ERICSSON & Z WHOLESALE: 


- - PRS radio sales todealersonly ° TTUNKe 
Authorized Distributor 


tt 


eXpress Xtra 
® Synthesized 


CS) MOTOROLA 


Avihorized Paging Distributor 


VFUMOrdUsHIMOPUVs HIMOYPD 
"“OQBMOPUVU HOUMOPUVsHBMOPD 


" pees 


SAMLEX 
_—3 Power Supplies 
WHELEN 
COMMUNICATION Automotive 
Safety & Warning 
Signals 
www.sharpcom.com a 
1-800-548-2484 HE Ben Gi Fe | sown 
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* BOARDS * STRIPS * ACCESSORIES ¢ ELEMENTS 
PCI— PEKAAR TCOMMUNIC ATION INC. 
Specials of the month $ Gregory Electronics Com. 
eros Miirek Tabletop basa model L-44 Aig noe wan Gyr {oo 470 ff. 250 
GE MPO portable wi, apcessod ee, band 150-170 srange wivoiceguard 
GE DELTA S or SX Mobile- iw, hi-band, 150-170 range w/accessorlas ... 
GE MPS Ponables unthaeleed version of MPX high band with batiary 
GE DELTA tabletop base 40 watt UHF 450-470 range 
GE MARC V SAM trunked repeater 800 MHz range, less duplexor & cabinet ..,.., 
GE PHOENIX Mobile NSHH1W40TB—H-band dui Prissy peda had case with accesso 
ortable hi-band 150-170 range wi iscan , 
A ill 100w mabdile, 36-42 range vii 
ortable UHF 4 watt with antenna, 


* REEDS « 


° TRADE « 
ANG « 


cessories sai 

EE rack charger with ‘purchase of re “portables 
i310 mobiles 300 MHz range wiaccessories 

GE CMX 8630 mobiles 800 MHz tange w/atcessaries 3 

Ericsson GE MDS mobiles comb. TLBO0, BOOMHz range wi accessorie 

Catalog Available if you can’t find it, try 


¢ SG344u « SLNAWSTS © 


«SELL 


Call (973) 7720704 
SdIv¥lS* SdGHYVOds 


e30vuLe 14S. 


« BUY 


S3IYOSSAI0V + 


Motorola, Uniden, E.F Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


MRT Classifieds get results. 
Call (800) 347-9375 
to advertise next month. 


September 1998 


IMPROVE AMPLIFIER 
RELIABILITY WITH THE 
MATCHMAKER 


Load pull 
‘| may be 
stealing 
years of life 
from = your 
amplifiers, 
Glentech’s 
MATCHMAKER, an_ impedance 
optimizing device, significantly improves 
operating efficiency of any transmitter or 
amplifier. The MATCHMAKER 
improves operation into antennas and 
duplexers by allowing adjustment of 
efficiency and stability. The low-pass 
matching network reduces harmonics, 
often eliminating the need for a low pass 
filter. VHF, UHF and 800/900 Mhz 
models, rated to 500 watts, are available. 
All models include reflectometer output. 
Please call us or visit our web site for 
information on the MATCHMAKER. 


SENTECH 


Tele: 847-891-2584 
Fax: 847-891-2587 
www.glentech-rf.com 
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SABERS 


* MOT SABER IE, H44SAG7139CN, UHF. 
5 WATTS, 24 FREQ., EXCELLENT COND'N, 
DEC. 1993 SUNG ....cccsccesseessccsssnee G2O0 0. 


* MOT SABER II, H44SAJ7139CN, UHF 
5 WATTS, 72 FREQ. vissssessreecsserees 9340 €€. 


* MOT MX3008, UHF, 5 WATTS, 24 FREQ., 
WITH BATT, PROM, ANT, MULTI PL . $50ea. 
Personalized Service. 
Best Prices Guaranteed! 


Call 901-755-1514 
Railcom Box 38881 
Germantown, TN 38183 


EQUIPMENT FOR SALE 


Surplus sale of 2-position Motorola 
CentraCom II radio console with Central 
Electronics Bank. Sale is of electronics only, 
no furniture except CEB enclosure. Sealed 
Bids received until 10/19/98, publicly opened 
at Milford Area Comm Ct, 1 Union Sq., 
Town Hall, Milford, NH 03055. Further 
information and appointment for equipment 
inspection may be obtained by contacting 
Director Joan Wetherall at 603-674-1414. 
M.A.C.C, reserves the right to reject any/ 
and or all bids and to waive all formalities. 


Radiuy 
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All CCIl 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, inc. 


Waterbury, CT (203) 575-9008 


Labels 


nis 
MOT Moor VHP TOOw mobiles wince 

@ MOT T1600 rematon 

ni, LOW Model C7SMMYSIOLAT 64 cab. 


MOT Mitten lav bore 
MOT Hodis MHF be 
ACT Miter UKE fee rn 
MOT Movom 70 VHF 16 
MOT Badiua UelF miotiin. & 
A MOT Mint lity. 2Mb 
(EE Henrie imetulent, th 
2 GE Hinge matilos, 10, 
2 GE RARE FIND | Sasen 
revonten Handing, 
GE Execution 75a LIME ivetoie 
Wes 42-G0me wiser, 


on, WO-40Mme. Ow waer 
nok tic & pe 
dromar units 
0. 4 |roqiscan 


dw, WhereB sores 
wilaoc 
ye Owe VEO Ow WHE 


GE POS VHF petal 
GE VUE werwcto 6 
GE PHOENIX 5: meutele 

' GETHIN A SUE toch GBMRE we cee 

s OF PLS Gr 


hhator aos otal murmeate: very = 
sretiers 5 (Ome rd Oe ages Stoles 


| VOWEODINE, 40 Same we ace 

SINC Seep Oophocdt Medal Q-20UG in Hoor maunteab 2625 
Can iplot ninhite weoniery QrOPH Mitror Mice 

Marte 1h Hxeeutien tt 


Pre-Paid Ordars Only + No Credit Cards, No C_G.D.s 


N.H. COMMUNICATIONS CO. 
P.O. Box 5242 » Manchester, NH 03108-5342 


Tel: 603-668-3004 
Circle (86) on Fast Fact Card 


(J Durable Motorola KeyNote® pager 
[3] Reconditioned to factory specifications 


& We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor I[@ in Monitor mode 


(©) 90 Day Warranty with optional extended warranty 
@ Price below is on Your Frequency and programmed 
to Your Paging Tones 
1-20 units $135 each 51 - 100 units $132 each 
21-50 units $128 each over 100 units $115 each 
Dealer prices only, end user prices slightly more 


Voice Pager with Monitor 


Available options: 
*Vibrator add $5 

*Voice Storage add $10 
*New NiCad Batteries $6 
*Used chargers $19 


*Extended Warranty 
1 year $19 - 2 Years $18 per 
year - 3Years $17 per year 


*Minitor II pager repair just $29.50 
includes all Parts and Labor 
* Minitor | & Il tone reeds $25 each 


*Minitor I] Scan Adaptor (scan 2 channels 
$55 installed, or do it yourself kit $45 
*Minitor II freq conversions (board swaps) 
e-mail:pwserctr@aol.com 


| Wat ed: Pagers - Minitor II 
a . http://members aol.com/ 
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Paging and Wireless 
Service Center 


800-822-2180 
International: 561-683-0022 


Fax: 561-683-0059 


COMPLETE CHANNEL ELEMENTS 


YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 - $35.00 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 
Gretna, LA 70053 

504-361-5525 (in LA) « 800-237-651 
FAX 504-361-5526 
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C.W. WOLFE COMMUNICATIONS 
1113 Central, Billings, MT 59102 


INVENTORY REDUCTION 
NOW IN PROGRESS. 


BIG SAVINGS ON ALL 
OVERSTOCKED ITEMS. 


9 Call 406-252-9220 or visit us al 
http://members.aol.com/cwwolfecom 


Want to 


stand 
out ina 
crowd? 


== 
¥, 
yj 
Ke 


Call Dawn at 
800-347-9375 
for more 
information. 


KE 


equipment for sale 


rofessional Audio Accessories 


K-fit 


— The perfect Customer Serace occessory, this 2-piece mucrophene 
és lightweight ond offers supenoe audio clarity 

— Mic. hos dathing dip ond PTT button on it’s side. 

— Eortud comes complete wrth on extra fooin enicover, 

= Mande tor Motorosa, Kenwood, Stondoid, Vertex, ett. 


— Manufoctured to wark ce the Motoreks Radius” line, this heavy-duty 


rembole speaker mic. has excellent audio quality 
— Full woronty ond whotesole pricing make this remore mx. 
O must have: 


K-1L00 
y — High Audio Earbud. 
— 25min of 3.5mm connectors avilable 
— Woiks an rexlio or valti othar occessones, 
— Extra foam ear cover included free 


WLS 
— This mictoghone kit is camplete with ¢ very good quality, 
lightweight boom microphase ond the most comfortable 
eorloop avatable 
— Enrbud hos seplaceuble foam eor cover. 
— Inline PTT button is complere with dothing «ip. 
~ Made for Motorola, Kenwocd, Stnadord, Vertex, etc... 


— Super-high quality single or dual muff headset for hightnaise 
enviconments. Yotad “Best in Class”. 

~ Heise cancelling electet microphone, 

— PIT button on eorshel 

— Comfortable eorcushions, 

— Agjustoble headband. 


((@)) 
Mihetm 


“WE are in business to increase YOUR business" 


CALL NOW! (800) 959-2899 


Fax your order to: 


Web Site: www.kleinelectronics.com 


(760) 631-1163 


e-mail: info@kleinelectranics.com 


USED EQUIP 


for sale 
www.mosscom.com 


Handheld Repeater Controller 


Convert any handheld of pec = 
mabile radio into a simplex or , 
duplex repeater system, 

Ideal for setting up short-term [A 
emergency service repeaters Sm 

at remote locations ar disas- www.spectrum-usa.com 
ter siles. SPECTRUM Phone: 800-566-2788 4 | 


k 
‘ 
oo 


USED RADIOS 
at Low Prices! 

+ MICOR *GE 
* MITREK «RCA 
» ACCESSORIES 
«TONE ELEMENTS 
* CHRYSTAL ELEM. 
« BASE STATIONS 


+ PORTABLES 
*MOCOM 70 
* MAXAR 

+ RPTRS 


Large Quantities * (940) 433-5452 


Circle (87) on Fast Fact Card 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-203@0/HS .. $5,900 IFR 1200-S 
MOTOROLAR-2008D/HS $5.900 IFR 1500 
MOTOROLA R-2410-4 .... $4.800 HP-8920-B 
MOTOROLAR-200LGHS . $4,200 HP-8920-A $10.900 
MOTOROLAR-2600°CHS §8.500 IFR-1600 $10,900 
FOR SALE 19 R-2033/D/HS SERVICE MONITORS 
FREQ. RANGE-1 MHZ TO 7 GHZ, SPECTRUM ANALYZER 
SWEEP, DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER, CELLULAR/TDA TEST 
ASKING PRICE $5,900 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www.best.com/~rfimage 
e-mail: rfimage @ best.com 


FOR SALE 
Mobile Data Computers with docking stations. ITRONIX 
X-C 6250 Pentium 90 computers with 16 MB RAM, 340 
MB hard drive, and vehicle mounting bracket, Purchased 
two years ago, 60 of the 68 units are still in original boxes. 
To view, contact Rob Henry, Director of Information Tech- 


vo 96,200 
sree $6,200 
$12,900 


nology, at (319) 286-5390. To obtain specifics call Dutfy 
Keller at (319) 398-7421. Submit bids to Purchasing 
Services Department, 50 2nd Avenue Bridge. City Hall. 
Cedar Rapids, |A 52401-1256. Mark bid envelope as “Bid 
for Mobile Data Computers.” Opening date: September 
15, 3pm. The city reserves the right to reject any bid or 
withdraw equipment from sale. 


September 1998 MOBILE RADIO TECHNOLOGY 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web} 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 
SP10/P110/GP300/M120/GM300 


SP2550/SL500/CPO510 
ETC. 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 


Fax: 310.312.5437 


CRYSTALS 


7 day delivery/$6.00 
888-678-9825 ph. 
915-633-6209 fax 


CUEMEKS ELECTRONICS 
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equipment for sale 


RESELLERS ONLY 


Exclusive territories available 


) and Motorola are trademarks of Motorola, Inc. FCC License Required, “See dealer for details. 


(540) 891.0569... We accept VISA and MasterCard 


[= MECHEM 
INN ELECTRONICS 


> Two-Way Radio Coffiiitiiiéations 
> New and Reconditioned Radios 

> Custom-Designed Radio Systems 
> Repair and Programming 

> Consulting 


UHF 250W Repeaters (Clear and Secure 
UHF DES Repeaters 420-450 & 450-470 
Dual Syntor-X Secure VINF/UINF Dual Code 


URL Address: hitp://www.mechemelectronics.com 
Circle (89) on Fast Fact Card 


Guaranteed Best Price on 


Radiuy KENWOOD 


& Fire Department Pagers 


SALES & SERVICE 


It’s in stock; we'll ship tonight! 


Put the erisp, clean sound of Motorola quality to work 
for you,with the clearly affordable TS10 portable radio. 
This cough talking two-way packs a lot of power in a 
compact, easy-to-use package, yet starts at just $118.00 


Get your message through loud and clear with up to 2 watts (UHE, 
1W-VHF) in a palm sized package. Your range could be up to 2 miles 
depending on the terrain. 


* Synthesized models, VHF or UHF 
* Select “dot” or “star” frequencies 


¢ Weighs just 11 ounces 
* Rechargeable NiCad battery 


The Motorola TS10 portable two-way radio will help you improve 
your bottom line by helping you stay in touch with one person or 
many. To learn how the TS10 can make a difference in your business, 

call us today. 


PROCOMM HDQTRS 
1372 Harmony Ct. 
Thousand Oaks, CA 91362 
Ph: 800-497-2394 © 805-494-5078 
Fax: 805-494-3115 
e-mail: procommusa@aol.com 
www. procommusa.com 
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Fax: (540) 891-0538 


Massapaias Business Park 
$005 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 


EQUIPMENT FOR SALE 


10 Motorola Purc S000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Walt 
B93J281101 with Advanced Control Mods 
10 Mot Nucleus Purc Hipower 
Simo Histab w/Batl Revert 
2 ASC Controllers 
1OGEMASTR |! 800: Gonve35 WatrRepeaters 
22900 MHz Perc’S080 DRC/ACB’Tone 
6 Mot Micro 40-50 MHz Purc 375 watt 
6 Mot 900 MHz Trunked MSF-5000 150 Watt Cont 
4 Mot 15272A 800 14 CH Controller 
45 Mot Desktrac 800 T Repeaters 
4 Mot Ouantar 800 T 
WE BUY USED RADIO EQUIPMENT 
WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
email; scott@montana.com 


VHF DES Micor Bases ind Repeaters 
MSF 5000 UHF Repeaters 

MSK 2000 UHF Repeaters 

Master ILVHF & UFIF Bases & Repeaters 
RiO32 DES Test Sets 

R103} Test Sets 

R 1034 Line Test Sets 

RTX 4005 Portable Test Sets 

RTK 4007 Auto Test Interface 


E-Mail: mechem@fls.infi.net 


BUY & SELI 
QUALITY USED EQUIPMENT 
Motorola « Uniden « Kenwood 
Johnson * VHF * UHF « 800MHz 
9)0MHz * Mobile « Portables 
Repeaters 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—S$70 
GP300, P110—$50 = VISAR—$110 
HT600-$48 » MOBILES—$25 = SABER—$55 
HT50—S$50 + STX—$35 « SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 » South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


‘PLANO COMMUNICATIONS INC. 
1-888-906-9006 
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Wireless... Remote... Control... Anything... 


products, 
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Technically, we are on 
solid ground, You have 


THE WIRELESS 


14 3 PURC 3000 Bases. 900MHy 0: 
12 €4 PURC 590] Bases. 900MH:. © 
8 ea MICOR PUAC Sases S00 MM, C7SIZB11914 
11 ea. MTXBQ00, BG0MH2, HOIUCHGDE7AN 
7 ea MIXBIOD, BIOMNe, NONICHONAAAN 
20 ea. MIXU18, SDOMH: H25JBPGIN AN 
20 ea, MIXBOO, BIOMH: H25IGH51 7) 
MASTR I! Rpsi., 4MHz, SCASYAUIEB 

ea. MICOR Camm. Aptr, 460MIl2, CESACB2105A" 
2 ea. MICOR Bases, 460MIY. CHARCBIIOGAT 
7 ea, SYNTOR X 9000, 460MHe. TIKEIZXHAK 
25 ¢a. MICOR, 460VHz. T74RTNI303 
33 ea MITREK. 4608IMz 0 
6 ea. JOKNSO! 
82 ea RADIUS 


10 


BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 
FM 
TWO-WAY 
RADIOS 


SCHAEFER Bene b N2sBeUr 20 


RADIO 2 e& MICOR Base, T55MHz. C73N181145 
co 10 ca MARATRAC, 155MHz, THSXTAZDA2 
' 7 ea. SYNTOR, 1S5¢MHz, THASRA200 
130 West 5 ea. MITREK, ISSMH2, THJIAIO00 
Fayette St., 


ea. MTS00, tSSMHz. Mixed MI 5 
a. SYNTOR X, D-SOMH. TY IVII/204AK 
P.O. Box 395 
Denver, IA 


ga, MARATHAG, 48MPI2 [aI XTATDASAK 
ATAEK, SEM42, TUCO 
Se oy 47MAz. DStLRAIDAS 
50622 
PHONE 
(319) 


984-6115 
FAX 
(319) 
984-6220 


eskti ate Modules 
2 a3. MART! Phose Patches, 1115948 


WANTED: RADIUS, Bases, Moblles, 
Parlables & Repeaters * ALL RANGES 
UHF Synlors 


{2) Motorola Intrac 2000 F62354 and (1) 

Desktop central F2490. Neverused. . All 3 for $1500 
(12) Motorola Desk Mics HMN1038A, like new .. $35 ea. 
(1) Cellwave Antenna 806-866mhz ses 


(1) Motorola Spectra 800mhz L3SKXM7174Ah 

(4) 100 watt VHF Mitreks 

(5) GECMX 8630 

918-335-0885-Please leave message 
Will consider all offers. 


DEALEAG WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 10 


Visit our website at: www.wetec.com 


SOURCE, 


ONTPROL 


C 
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Jy 


os, 


1-800-466-5345 


tele. 303-347-4811 
fax 303-337-3084 
htp//www. pagetap.com 


PageTap, Inc. 


NEW & USED EQUIPMENT 


mororoia Radiuy 
Lowest Prices! 
GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP G8 VHF/UHF 


Most popular models in stock! 


SLUVd - 


ACCESSORIES * 


SWALSAS ASNNYNL » 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


~ Complete Radius Line! 
= KENWOOD 
= New and Used 
ras (sams restichons may apply! 

oa 

“ 

Ww 


* PAGERS 
* SVNNSLNY «+ 


GE MASTR Il Comb. EX76KKP66C. 100 watt. PLL 
excitiers, double cases, w/o accs .. $100 ea. 
wiaccs. . $130 ea. 


GE MASTR Il Comb. MX76KFP66A, w/o aces. ......... SSO 
WIACES. ............- .- $80 


GE MASTR II Comb. EX76KKS66A. w/o accs.,,...... S100 


GOOD CONDITION BUT AS-IS, PLUS SHIPPING 
David Mathews « Ph: (205) 553-3059 


CELLULAR & PAGER LABELS 


Labels for pagers, cellular phones and two-way radios 
Sopwith your company’s logo. Warranty labels for batteries. 
Bar-code printing systems. 


AL. McKinney, TX 75069-8230 


FAX: 972-548-2518 
www.altag.com 


World Class Service for Worldwide Customers! 


Call us for free samples. 


ADVANCE LABEL & TAG 


1725 N. McDonald St 


972-542-5345 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

TQ2310 Suitcase less printer, new ..... 
PD 638-6 VHF Duplexers .. iene 
TOQ3380 IPE/DPE 200 Program kit 

Factory net $4000 new on sale - 
$825 Systems Control head .... 
S990 128ch head wiwarranly ... 
MVS MPH20 VHF 16ch scan wiacc , 
PHOENIX-SX 16ch non-sean ....-..--..... ze 
PHOENIX-SX UHF BRAND NEW wiacc ., 
MLSL160 30-42 wiacc., new ..... 
MLSL261 42-50 Bch wiacc. 
MTL UHF 4w Portable wicharger 
MP1 UHF 4w tech. special 
MPI 8-unt multicnarger, checked 
RANGR 150-174 less acc. 100w 
RANGR 450-470 less acc. 100w .. 
RANGR 35-50 less acc. 60w .. 
RANGR/Delta ace. w/S600 head .. 
Delta-SX VHF 110w less acc 
Delta-S VHF 110w less acc, 
Delta-S 42-50 less acc. 110w 
Delta-S 42-50 less acc. 60w ... 
MVS Control panel 16ch scan ........... 
MLS-! Control panel 8ch scan ....., BAASoee 5 
MLS-1 Control panel 16ch no scan 20.0... eee 
MPA/MPD/PCS/MRK Speaker mic 
MASTR I 42-50 110w less acc 
MASTR || 150-174 110w no acc, 


GY 

752 Alum Springs Road » Forest, VA 24551 

Tel: 804-525-0068 » Fax: 804-525-0078 
www.newlondontech.com 


Nationwide Radio 
Wholesale, Inc. 


HT1000 PORTABLES BELOW DEALER COST 


(630) 752-0059 
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equipment for sale 


Con atible Motorola’ 
Rade F spent Equi pment 


pss cbigscn unit 
* Rugged stee! case 
* Power LED. 


Call Dawn Rhoden at 
Orders sale iettt ove Shipp 1 -800-347-9375 or 


| 470 Armour Drive NE = Atlanta GA 30 [30324-39437 ech info: = 404. 872 g722- « FAX: 404.872.1038 Wm 4 Fax 913-967-1735 


f er, 


FREQ. RANGE 1MHz TO 1GHz, f é N 
SPECTRUM ANALYZER, DUPLEX are i . 
GENERATOR, SWEEP MULTIMODE Cnt: LABEL Coman MT 
CODE SYNTHESIZER CELLULAR Pre: gee A 
ASKING PRI $5900 EA. “GanleRY LABELS + eaNePeRPRODF 

ip370 case with swivel fe UNITS GRAILABLE pein Qe Ove Sepraert 


RF IMAGING & COMMUNICATIONS iia Bian oa 
closeout special 925-229-2034 FAX: 925-229-2035 sneeszony MOORERNPNCS. ys so 


718-783-6000 hittp:/www.best.com/~rfimage memsacons \ © EARMOLLTON TH 


e-mail: rfimage '@best.com BO0-475-STRY ¢ 2859> 7500? 
Pp Agi m S 


PAGING SERVICE PROVIDERS!! 


Add Svetent c ap acity to your network easily and inexpensively with 
the new Kantronics Paging Controller 2000, priced under $1,300. 


EQUIPMENT FOR SALE 
LOT ya komt Band Pagers 
8 be Mi Hot We LFEOLUMIGT 


ble, muiti-mode controller can be configured as a: 


TNPP eceive-only paging controller; 
ite-based simulcasting controller; 
-liné POCSAG repeater; or 
Stream POCSAG repeater. 


¢ Firs 


¢ Do 
uHF Moonie Ratios tia 
Maerals TRAC 7 cng Sytem (173.2625 te) The Paging C roller 2000 supports 512, 1200, and 2400 numeric and 
2 Mat TRAC 2000 Stating Transcervrers sHEzSIA alphanumeric SAG, multiple transmitters, and channel sharing. 


Kantronics Co., Inc. 
Phone: 785-842-7745 @ Fax: 785-842-2031 


Get re Ain la ds! 
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cee Classificd 


professional consulting services 


MEMORIES 
FAL 


After 1 
month. 


Don't let it 
happen. 
Make sure 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Acquire Build Manage 


Define 
Design 


Zone 


Test 


Operate 


=< & @ Consuttants, Iie: 


100 Woodbridge Center Drive, Suite 201 
Woodbridge. NJ 07095 


800-247- 


email - info! 


4796 


irce. com 


mm 


Trust Your Radiofrequency 


Compliance\ 


To The Company With The 


Track Record | 


Managing site 


IMices Nationwide & International 
the memory _ 
Circle (93) on Fast Fact Card safety Mess 
of your more than just 
- knowing about RF. 
ad stays accessories a 
with your RSI's programs 
ih cease a Taga dia | are what your 
target a 
MINI HANDS-FREE SYSTEM company needs 
arene This unigue comoine- Hew throat ] to be prepared 
hon eaiphone/eneceo- activated 
pe per: ncn I for all safety 
AROSHLE UST allows pick up analy % 
CALL | I recite ee rw | | related issues! 
tho user's ear The mini Out external a 
Dawn at | | mor mcsms a, I FCCIOSHA EME Safety 
800.- I et Ui Ws 2 ee ages Cases | OSHA Chemical/Battery 
[Beokesoats renee! aga A Storage Procedures 
347-9375)| | Part No. HP-406 Parl No. HP40 I Fall Hazard Protection Procedures 
I Fits Motorola, Startac and Elile phones. 2.5 mm miniplugs |, 1 |Hazard Recognition : Record Keeping 
| pACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 | OSHA Confined Space Procedure 
ee Se ae ee ee a ae I (OSHA says most tower sites have confined spaces) 


Ratliofrequency Safety International Corporation 
1-888-830-5648 
1310 Main - Kiowa KS 67070 


fax 316-825-4324 


Leam more about Telecommunications 
Safety issues at our website: 


www.rfcomply.com 


; quip P 
aa a : 
Life time Warrantly - 
A 


We've gor 
the Pagers & 
PRODUCTS om 

/ 22. Felephone. 
RTL fhture Make aff the FREE 
4" x5” * 3-1/2". tong distance calls you 


Lit 
Ergin dsc Box Revrect ..via the Internet, 


A Il IN BELIEVE TY ct & 
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Custom In-House Safety Programs 
RFR rain the Trainer 
Superior Survey Techniques® Seminars 

RF Supervisor Training Courses 

RF Emissions Inventory Database ® 

General OSHA Safety Training 
Computer MPE Analysis 
Custom In-House Safety Videos 
“Get on Board” Programs for Major Companies 


own line of 
high quatity 
agureshvely priced 
numeric, alpha, and 
fipx pagers 


Circle (95) on Fast Fact Card 


Invest your advertising dollars where 
your prospects invest their time... 


classifieds 
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paging rentals 


MOTOROLA 
Engineered tor optimum pertormance in both Pocsag and Flex technology pagers! |= RADIO RENTALS 


MOTOROLA « NEC = UNIDEN + NIXXO * EVERON + INTEK 
STOCKED & READY TO SHIP! “wae * HT1000, GP300, P200 

Decades of Manufacturing + Full * intrinsically Safe 

* Full Line of Radio Accessories 
«Mobiles & Repeaters 

e 24-Hour Service 


PRECISION QUARTZ PAGER 


TTERIES 
aac * Soeethiioal * 
MOTONOLA * HEC * UNIDEN * PANASOMIC * SAMSUND * SHINWA * ATST * AUDIOVOX 
NOKIA * OX * SONY * NOVATEL * PHILIPS - QUALCOM * FUJITSU * GE - TOSHIBA 
COMPANY CHECKS ANO MAJOR CREDIT CARDS ACCEPTED 


800-957-8700 =: 
orp ~ 7-8 00 = phowe mae 
int'l Calls: 849-721-1621 © Fax: 949-721-1030 
www.pagecorp.com + Euas pei@pagecorp.com 


= "ASK FOR OUR ANCL ina, PARTS AND PRICING HANDBOOK! 
ay 
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&% HERALD 


\ Radio Link Form 600 Made Painless 


* Print your FCC Form 600 on plain paper 
Design Software [i Ranma Risen: %, 
ss * Prepares Form 600 for all Radio Services oy 
Network Topology, Pr YSIS, KO : i O 
nie Butiget, Rain, Multipath, Space * Convenient menu selection of answers we 


Diversity, Reflections, Repeaters... 
HERALD is the answer 


ITU-R / Bell Labs propag. models 
Highly productive & user-friendly 
Customized Equipment Libraries 
Help with Background Theory 


Reliable, HICK, and Easy 


* Metric & NAD conversions included 
By express $350 By mail $325 
Brown and Schwaninger 
Call for demo disk 
_ _ 


202/23) - 6041 
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Radio Ge ineering Services, Torino, italy 
Fax: +39-011-8192120 
Email: herald @alpcom.it 


Circte (97) on Fast Fact Card 


, Tha worst mistakes ara the ones you can't see. 


Global Trunking Management 
& Billing Solutions for... 


Classifieds are a smart, 
inexpensive way to reach 
your target audience! 


SmartNet ¢ SmarWorks ¢ SmartZone 
LIR ¢ MPT 1327 


"(913) a 735 
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computer software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 

See details and download demo from our web site! 
SorrtWriGHt, LLC 
1010 So. Jouer St, Suite 204 
Aunora, CO 90012-3150 USA 
TEL. (303) 344-5486 + Fax: (303) 344-2811 
www. softwright.com 
email: sales@softwnght.com 


© Seamless rasterized topographic maps 
© International enhancements 

e Import of multiple terrain data formats 
© Biby-D advanced propagation model 

¢ Mapinto file import 

e CDS matrix calculation method 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 

~ Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


Sj 800-441-0034 
www.comm-data.com 
Communications Data Services 
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Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI -PRO 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
e No Radial Generation Required - Rea] Time Propagation Study / Profiles 
e DXF/ BMP File Formats - Interface with AutoCAD, MapInfo 


YEAR 2000 COMPLIANT 
DOS » NOVELL * LANTASTIC * UNIX 
We can provide complete solutions 
including software, hardware, and 

training. 
205-987-1523/205-987-1709 FAX 
Circle (102) on Fast Fact Card 


Shop from the comfort of 
your own keyboard at 


www.internettelephony.com 


e Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
e VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
® 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 
Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 


Tel: (303) 526-5454 @ Fax: (303) 333-4386 
e-mail: microinfeo@micropath.com ® www.micropath.com 


SoftwareiFo 
\ FCC Licensing} 
and 
Price Quotes 
PRIMEDIA 


Intertec 
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repair services 


$25.00 FLAT RATE 
Programming - Same-Day Turnaround on Most Makes and Models a f ieee 
We Service Most Makes & Models + Fast Turnaround « 15% Discount on Service Parts a 


TRH-202 REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 
MULTICOM =—— _« FAsT TURNAROUND 


G Ef ERAI S27 + FACTORY TRAINED 
{ °" gou-ga0-7356 * VISA - MASTERCARD - COD 
COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


800-356-3200 - www.gencomm.com 


5157 Anton Drive * Madison, Wi 53719 = 608 271-4848 » Fax 508 274-2080 


Mobile 
Communications 
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Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 

Telephone: 770-451-3264 
Fax: 770-458-8785 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 


www.nselectronics.com 


Loudoun Communications Inc. Triton 
Communications Systems Electronics, Inc. 


REPAIR DEPOT SERVICE MONITOR 
Qua tity Service on MicnorpROcEsSOR-BASED REPAIR & CALIBRATION 


Mosites, Portasites AnD Controt Heaps. Exclusive monitor repair since 1973 
SURFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. NIST TRACEABLE 


FREE ESTIMATES. Cushman, IFR, Motorola, Marconi 


Warranty Service Available On: _____ Also, Voice Lagging Recorders 
Ericsson/G.E. « Kenwood era 4300 Lincoln Ave., Unit 0 
ms §=6 Rolling Meadows, IL 60008 
Ses ae Shae i (847) 934-6426 Fax: (847) 934-7195 
Austell, Ga. 30168 770-948-9566 %* Visit our Website: http://www.tritonelec.com * 


MOTOROLA , | $40.00 FLAT RATE | TT 1S POSSIBLE!!! 


..fo receive quick, quality, service ataffordable rates. 
PLUS PARTS & SHIPPING/HANDLING 
[= f 2 © S S @) N * Ss PLECTRON & INSTALERT MONEITORS 


We repair 
a ‘ mn A ee = = Transmitter Ampiifiers 
PORTABLE & MOBILE REPAIR Sn OLE Kurtin: PAGED Tar * Tower top Amplifiers. (most makes & madels} 
$40.00/80R. P1.US PARTS & SHIPPING! HANDLING * Fillers, duplexers & combiners re-tuning. 
* Quick Turn Around + Free Return Shipping * Special custom projects & equipment modifications. 
+ Factory Trained & FOC Licensed Techs FAST TURNAROUND, FCC LICENSED TECHNICIAN ADVANCED COMMUNICATIONS 


VISA - MASTERCARD - COD 


7 CENTURION COMMUNICATIONS, INC. & ELECTRONICS INC. 
& e vy 1036 Woodhaven Drive (804) 610-5473 
800 56 5636 892.N. DELSEA DR. Pu: (609) 794-800) Lynchburg, VA 24502-3757 Fax’Phone: (044 237-4762 


VINELAND, NJ. 08360 FAN: (9) 794-8989 A : Ae } 
11420 NW 45th Place - Sunrise, FL 33323 Diep. CENTLIRBONC OME C ONE E-Mail: adyvcomm @ woridnet.alt.net 


Regency, Relm, Maxon hal 
Professional Two-Way Radio Repair ay Waa Small cost 
UHF, VHF, 800 mobiles & portubles, PAs PE ne oe eT ree 
Reasonablewates, quickturn=around Two Way.Portable & Mobile BIGwesults 


+ r , 7a Factory Trained & FCC Licensed 
TA RADIO COMMUNICATIONS Techni <i 
JOOS. John Rhodes Blvd C1, Wo Melhoume, 11 32001 2 Way $45 Flal Hate (ire Parts | MRT Classifieds 


Fp ety Ee ax: ANT-ORLOSK (718) 448-1717 
Ph: 407-725-4824 Fax: 407-984-9484 1208 Bay Street, $.1. NY 10305 


o———_ 
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tower space 


HIGHPOINT TOWER TECHNOLOGY INC 


We've made your highest expectations our goal for over 30 years! 


CIIALLENGE US 


PE'r YOU ON SETE, ON TIMES 


a Wien 


ie Turn-Key Solutions 
4¢ Specialized Assignments 
4 Owners/Operators 


Ifyou need Florida or Metro New York , You're in our backyard! gy 


HiGH POINT 


TOWER TECHNO! 


Set, SES ae 


Phone (813) 854-1518 Fax (813) 855-1969 
World Wide Web: http://highpoint-inc.com — E-Mail HIGHPOINT@IBM.NET 
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ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


Resco TOWER 
1c OM PAN Y 


| Sites available 
GA and SC 


We build to suit. METRO PHILLY & METRO NYC 


Nassau Tower Holdings 
has tower space available in NJ 
Sussex, Warren, Monmouth, 
Ocean and Mercer Counties. 
Downtown Princeton NOW AVAILABLE! 
Cail Tony Gervasi at 609-924-1515, ext. 213 


Call Miles McSweeney 
912-233-9354 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 


CHECK THE FACTS THEN 
CALL THE BEST! 


Environmentally controllad 


Dedicated Co advertising atntenmt sites lor fecase equipment enclosures, back-up power. 


NEED SITES? RF engineered sites. Secure 
The NCSD contans thousands of prime Premiere sites in Metro Chicago Area-choice of 
Jintenna sites, all with space for lease Federal State, Govt. & all Class A Systems 
25 per - For STAN STANN 
S25 per ye ; F 
SSR TE dee Roe acne (ail 105 MURPHY LAKE ROAD 
Pol: (732) 462-5964 Fax: (742) 408-1034 PARK RIDGE, IL 60068 (847) 823-7713 


MINIATURE TOWER MODELS 


www,creativesculptures.com 


Better RUN to get your ad 
in next month’s MRT! 


) Pewter Castings, Specialty 
Awards & Gifts for the 
Wireless Communications 


Industry. 


Creative Sculptures 
6205 E. Tecuniseh St., 
Tulsa, OK 74115 

Ph: 918-832-9930 

Fax: 918-834-9159 
Toll-Free: 888-229-5325 
e-mail: marksmith@ 
creativesculptures.com 


Call Dawn Rhoden at 
800-347-9375 today! 


September 1998 


Want more information on advertised products? . 
Use the Fast Fact Card. 


tower 
services 


tower company. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


¢ , Communications, Inc. 
a po. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone |-800-968-5601 * 219-495-2515 
Fax | -800-882-3414 * 219-495-4205 


E-mail: sales@swager.com 
Internet: www.swager.com 
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Do You comply? 


All sites must be in complhance with the new 
Federal RF Exposure Guidelines 


Ragu ee 


recognized leader 
CONSULTING SERVICES. 11C 


in radio 
frequency and 
electromagnetic 
exposure 
evaluations 


‘Ceurly the beit chovee for off pour environmental needs — 


Providing complete training and 
regulatory assistance in the area of 
environmental and 
safety compliance 


Argent Consulting Services. Inc. 
Please note our new address: 
17993 Katy Freeway, Sutte 590 
Houston, Texas 77079 
1-800-634-3947 » Fax 1-800-311-1278 
See our website for the latest AF updates 
www. argentinc.com 
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tl Sarhcting adie ation 

sponsors CMC ‘98, a unique and indispensable 
training event, being held November 11-15, 1998 
_at the San Diego Princess Resort. 

The annual CMC is precisely designed for the 
needs of wireless communications manufacturers, 
distributors and independent representatives to 
gather for product training, networking and 


educational seminars. No trade show distractions 
and lower costs than in-plant rains A 
= 


Company 
AEA, a div, of Tempo Research .. 


800-255-6222 
. 440-349-8400 
. 714-458-7277 
- 703-450-5517 
- 800-423-3858 
- 800-661-9401 
. 800-336-3115 
- 908-548-3737 
- 440-248-1200 
- 202-223-8837 
- 203-630-3311 
. 613-592-6500 
. 800-321-4700 
. 305-621-0022 
. 800-288-8606 
- 800-854-0547 
. 800-441-0034 
- 205-987-1523 
- 800-521-2203 
. 972-437-5320 
. 954-776-0031 
. 716-373-7228 
. 214-631-0310 
. 602-488-9755 
. 520-204-2597 
. 713-280-0488 
. 641-345-0019 
- 915-533-5119 


AFC Comm Supply 
The Antenna Specialists Co. 
Astron Corp .. 
Astron Corpora 
Barnett Electronics Inc. . 
BatteryPRO Systems .. 
BEE Electronics Inc. ... 
Berkeley Varitronics ..., 
Bird Electronic Corp. ... 
Brown and Schwaninger . 
Cablewave Systems ..... 
Canadian Marconi.. 
CELWAVE eu, 
Citel America, Inc. 
CMA 


Communications Specialists . 
Communications Data Services .. 
Computer Resources Inc. .. 

Control Signal Corp. ..... 
CPI Communications Inc. 
GRYSICONICS: <csvijsesenswoencsvaes 
Dapa Communications, Inc. 
Decibel Products, Inc. ... 
Doppler Systems, Inc.. 
BAG CE cn Fiexccreresssvscncpantys 
Eagle Wireless International . 
EDX Engineering, Ine. ..........0... 
El Paso Communication Systems . 


EMR Corp. .... . 602-581-2875 
General Com . 800-356-3200 
The Genesis Group .. . 903-561-6673 
Glentech ........20.2.... . 847-891-2584 


. 804-386-5300 
. 847-548-8700 
- 407-777-1440 
. 813-854-1518 
. 973-835-5002 
. 802-878-0555 
. 732-321-5575 
- 405-236-3741 
. 916-677-3210 
-. 785-842-7745 


Grayson Wireless...... 
Harger Lightning Protection .. 
Helper Instruments Co. ...... 
Highpoint Tower Technology . 
Richard Hirschmann of America .. 
Huber & Suhner Inc. 
Inspec, Inc. .......0.... 
International Crystal 
BB Ves cesssessexes 
Kantronics .... 
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Professional Training 


Circle (55) on Fast Fact Card 


Call ‘oday to get on the training schedule or 
get more information about CMC "98. Your 
contact is Bernie Brownson, CMA Executive 
ecretary, at (303) 576-9475 or FAX (303) 371-8133. 


¢ 


ema.htm or e-mail us at 


heck out our web site, too: www.commktga.com/ 


a nieb@commktga.com, 


| CMC '98 CIVIA 


November 11-15 COMMUNICA 
MARKETI 
ASSOCIATI 


228 
al 


a 
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Advertiser 
Hotline 


760-631-2811 
OO-H4 {) 


Page Fast Fact 


Company --Number Number 


Klein Electronics 


heriadaae Filter ‘Company WD. exci plitanacs 
Modular Communication Systems 


303 
B15 437- 3953 
. 818-764-1333 


NARDA/L3 Communications ...........2..--...4.. (ta! 516-231-1700 
New Hampshire Communications 86 603-668-3004 
Norcomm Corp. ......-..-.- 64 . 916-477-8400 
Optoelectronics Inc. 1 . 800-327-5912 
PageCorp Industries ... i 96 . 800-957-8700 
Paging & Wireless Service Center . 70 «085 . 561-683-0022 
ERG, FIVE weunasaneossxnsysen 61 - 219-936-4221 
Polaris Industries . 74° =O - 404-872-0722 
ele Corp. .1 «8 . 800-325-7170 
Premiere .. .66 75 . 800-666-2654 
Procomm 72 BB . 805-497-2397 
Radio Engineering ‘Services... 76 - +39-011-8194575 
Radio Express, Inc..... SBS BOwowucess 800-545-7748 
Radio Soft ............. 56 65 - 904-426-2521 
RCC Consultants 75 «93 - 732-404-2400 
RCW Distributing 68 78 . 800-726-9015 
Bre sacs ouaccrnctua sca 7 9 . 316-825-4600 
Samlex America Inc. 53 52 - 604-525-3836 
Selectone ......,......---.- 54 54 . 510-781-5432 
Sharp Communication . 69 82 - 800-548-2484 
Shinwa Communications of America 54 83 . 800-627-4722 
Sinclair Technologies Inc. .... 10 «19 - 800-263-3275 
SGRWHGAE sos cossscecsreeeeenszes 77 ~=610 303-344-5486 
Southwest Windpower 58 57 520-779-9463 
Survey Technologies Inc. . 26 «26 503-591-5986 


Swager Communications . | 800-968-5601 


Telepath 37 . 510-656-5600 
Thunder Eag 3 . 703-242-0122 
TPL Communications ne. 45 32 . 213-256-3000 


. 800-894-2609 
. 601-932-4461 
. 312-755-8741 
. 716-549-4700 
- 626-442-0782 
- 310-404-2700 
"800-USA-MADE 
- 254-848-4435 
. 901-286-6275 
. 800-221-0732 
- 425-820-6363 
425-820-6363 


Transcrypt International Ltd. 
Trilogy Communications Inc. 
iit dc 
TX RX Systems Inc. ... 
Vega, A Mark IV Company 
VERTEX/YAESU USA ........ 
Vocom Products Co. LLC.. 
Wacom Products Inc. . 
WETEC Electronics .. 
W & W Associates 
Zetron Inc. ...... 
Zetron Inc. ...... 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


it 


a 


/ 


ey ' 


sy 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables — Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
xy 
Vi 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S_A 


Se: ) 


“In 


United States & Canada: Yaesu U.S.A., (562)404-2700, Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 
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TS-64 $54.95 
Sub-miniature Programmable CTCSS Encoder-Decoder 
Includes 64 tones Irom 33.0 to 254.1 Hz 
78° x 1.70" x 25” 


TS-64DS $57.95 
DIP Switch Programmable CTCSS Encoder-Decoder. 
includes 64 tones from 33.0 to 254.1 Hz. 

1.25" x 2.0" x .30” 


$28.95 

Microminialure DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz 

66" x 1,08" x 21" 


ANI-1/$39.95 ANI-2/$299.95 
Aulomatic Number Identification System 
ANI-1 Encoder - 1.13” x 66" x .22" 
ANI-2 Station Decoder - 5.4" x 5.6" x 1.4" 


ID-8 $69.95 
Automatic Marse Station Identifier. Meets all FCC 

ID Requirements. Fully field programmable 

with included keypad. 1.85" x 1.12" x 35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions. 


$224.95 
Desktop Paging Encoder, Two-Tone Sequential. 
other tormats available. 7,5" x 7.8" x 2.7" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs fram Two-Tone paging calls. 
1.257220" 24" 


PE-2P 
Two-Tone Sequential Encoder. Sub-assembly mounts 

inside radio or other enclosure. Multiple call capability, 

1,25" x 2.0" x 4” 


z 
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OCS-23 $59.95 
Digital Coded Squeich Encoder-Decoder. Programmable 
to all 106 OCS codes. 1.36" x 1.18" x .25" 


TE-640 $129.90 FILTERS 
Multi-Purpose CTCSS/Burs! Tone Encoder w/LED Display Call us for the lowest cost, 12.5kHz channel spacing, 
Great for the Benchtop. 5.25" x 3.3" x 1.7 exact replacement, crystal and ceramic IF filters for 
Part 90 Refarming. 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX" with 24 hour information 


See Our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 


web site at 7 COMMUNICATIONS SPECIALISTS, INC. 


cM umelerteles eleven cieher 426 WEST TAFT AVENUE ¢ ORANGE, CA.92865-4296 
(714) 998-3021 * FAX (714) 974-3420 
Circle (3) on Fast Fact Card $f ENTIRE U.S.A. (800) 854-0547 ¢FAX (800) 850-0547 
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